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"h.b,t p lat el« = eErn , ti „„ and pho 5 ph„d i « t „ as e, b ava calciu „ 

J™-""- — ">« -PO-nds usaful e . 8 . for the tnmmt 
vascular as for ex ,. pU> j,,^,^,,, c , 

a«h„ , „ sili thrombotic ^^^^ Kyoc>rdiai 

ndro„ v , sospas ., ch „„ lc venous lns „ fficien 
haemorrhoids. " or 

"■"*—». thc co „ p( , unds invc|itira ^ 

^lipoxygenase and/or 12-lin 0 vvoo„,. ■ . 1 tne 

activitv TK ^Poxygenase and have antioxydative 

activity. These properties maVo i-k«> 

s make the compounds useful e.e n, 
treatment of inflammatory disea^ k 6 
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Claim 

*• A compound of the formula I 



i ft 



T 

R \ A A 

i: « i 



wherein the group or represents hydroxy; lover alkoxy which is 

-substituted or substituted by hydroxy, lower alkoxy amino 1 

nl Vvi .m< , . , AROX /' aau.no, lower 

.Ikylas, no, di-lower .Ikyl.mino, carboxy or lower aikoxycarbonyl • or lower 
anoyloxy; one of the radicals , , nd R . repre8ent „ £ / ^ 1 «~ 

alkoxy, lower alkanoyloxy or lower alkyl and the ot „ 

the groups OR and R • together form a T 7 °~ " hydr ° 9en; " 

which <o . 9 " ' 0r,D a biv *l°nt methyl-enedioxy radical 

which is unsubstituted or substituted by 1 or 2 snh m* 

lower alkvl «k , substituents selected from 

ower alkyl and phenyl, and r- ia hydrogen; „ 

together form a bivalent methylenedioxy radical w„\, • 

—ted by l or 2 substitute ^^"^7 
and R« i 9 hydrooen- ,„h m • yl and P hen yl, 

alkanoyl, benzoyl, carboxy lower .h 

, lkv . Mrh , Xy ' l0Wer * 1)(0 ^carbonyl, carbamoyl, N-lower 

•lkyxc.rb.moyl. N.N-di-lower alkylcarbamoyl cvann 
-Ikylureido, lower alkylsulfonvl- „ 7 °' 

alJcvlamino « » 1 <unino ' lower alklamino, di-lower 

aixyiamino, halogen, carboxy or lower ,k 

* LJZZC ZZT 1 ' T * ,koxy uhich 

bivalent methylenedioxy; W 1 * 05 ^ and 

or wherein the ring a is monosubstituted by hydroxy meth 

I yaroxy, methoxy or ethoxy. 
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provided that R« i s other th,„ k , 

presents hydroxy, methoxy " elh ^ " ^ " W °* 

"substituted by Lhoxy a„d 1 " Wh ' rein ^ ^ ° *' 

2« 4- dl-M. alkOXy ' Pr ° Vided in of 

* ,4 -damethoxy substitution that r- »m ». 

9-up OR represents „ethoxy. w tn **** " th « 

•ohstituted, lf R' 18 hydr ^ W 6 — - — ■ -t be 

-thoxy; it bein g possibi Zr U h 'T °" "'""^ * 

composed radicals to be k ' 9r ° UP3 " 8uch " *» 

po radicals to be unsubstituted or substituted by l to S 

substituents selected from lower alkvl ^ 

nitre; or a salt thereof. " ' " b ^ — 



•3,4-dihydro-3-phenyl-2H-l-benzopyran derivatives' 

^ pr.,.„t invention r.lat. . to i.oflaven. (S 3,4-dihydro-3- 
P»enyl-2H-l-benropyran») of. the foraula I 



II 



I B g 

»k.,.i„ th. group OR r.pr...„t. Mr.,,, ,„. c 
alkyl and/or phenyl, and fi" m j 

k . 7 er • lk > 1 and/or phenyl, ind R' i. 

see ^r^z^rrrr- 

rla»l na «k . , " no yl«ino, benxoylanino; lover alkyl.ulfon- 

* ll >' 1 ""»«>xi. «r.... «.ido. ^,,„ M ,, lov . r 



alkylaolfonyl; phenyl aulfonyl; lower alkvl wM.k 4 

hydroxy, lower alka™ « \ * U 8ubstl t«ted by 

'* love r alkoxy, amino, lower alkvlaainn a* ■> , 

n.io ? , carbexy or lover , koxycarb ^ 

ub.titut.d by hydroxy. lower alkoxy> a ; a l„o 

C3-C 7 -.lkoxy; and/or bivalent .ethylenedioxy; 

or wherein the ring B i. »ono.ub.tituted by hydroxy methn 

-o proved that R- i. other than ^.3^X 

r wh I 0 "' rePreMnt ' Mr0Xy ' « ^boxy; 

or wherein the ring B , . diaob.titoted by aethoxv a\ 
Provided in caae of 2',4«-di.etho,v ^ and l°«r alkoxy, 

other than .ethoxy if 1 ' ' Ub8tltUtlon R' and R » are 

with tt / 8r ° UP ° R -othoxy; 

Zr.nd r °: that ? rlnK B ^ ^ V is 

Xdroxy and the group OR repre.ent. hydroxy or .ethoxy- 

-nd/or nitro; * ' W alk ° Xy ' halo * e ". Wroxy 

«d ..It. thereof, procea.e. for the .anufacture of th 
phan^tical condition. co»pri.i„ R aald ' " 



Lever alkanoyl as auch or in composed radicals like lower alkanoyl _ 
vaTerlyi/ 8 ^ f<>ny1 ' PT ° Pi ° ny1 ' pivaloyl or 

Halogen is preferably fluoro or chloro, but may be also bromo or 
lodo • 

Phenylsulfonylamino means the radical -NHSO^Hs, lower alkylsulfo- 
nyl is -S0 2 -lover alkyl. 

Ureido and lower alkylureido represent the radicals -NH-CONH2 and 
-NH-CONHAlk (3-alkylureido) or -NAlk-CONH M n , T 
tively (Alk-lower alkyl). * — ~ 

In lower alkoxy radicals which are substituted by hydroxy, epoxy, 

ower alkoxy, amino, lower alkylamino, di-lower alkylamino or 
ha c t e b8tltuentfl Bentloned arfi noraaiiy 

oxy group in lower alkoxy by at least two carbon atoms. 
Salts are preferaMy pharBaceutlcany acceptaMe 
t 1 or ammonium salts of said compounds of formula 1 having a ree 

:T:\r p :r\ r tlculariy aikau - •»•»- ~* 

salts e.g., the sodium, potassium, magnesium or c&lcim 
advantageously easily crv«t*in,< 

am , ft n ln , «yatalli 2lng ammonium salte derived from 

ammonia or organic aminea, such as a, 
cycloalkyl or hydroxyalky )-al " 

(hydroxyalkyl or aralk n !k W «r lower 

amine dimrt 1 / ^ "■""^ h * dr °* ld ". e.g.. methyl- 

in ' e h I i trlethylaDln *' ^cyclohexylamine, trietha ol- 

im lv I "' trl8 - ( ^ r °^^)a»inomethane or benzyl- 

trinethylairoonium hydroxide S»4A , ™nzy± 

f.„ . J d a ; o f 1 "7 / ,0rmU 1 b * v1 " 8 * 

CMticllv «c. ot .bl. , P«fT.Mj, th. ph.™,- 

b~ . :„ r ••«• 

■llrtMic P"»-P"orlc. .i, rl . „ p „ M „ lc . eld . 



ace «c, propionic 

^o„i c , citric, 'J^*' ' lyC ° llc ' ^i c , f 
^n,inobe„ 2olc flfH . °' fu »ari c , PVruvl ' tartaric, 

acid*,. J *anili c or rv^i v " escJ foni c t 

ldlc o^nic substances. J Cycl °»<*ylso lfaaic »•!*- 

' 8,,c h a» aacorbic acJd ' ° r ot her 

For p urpoflefl of 
The Coa, Pounds of this , 

"Arties. They fo ^ 6Xhlb *t v aluaM 

Parties n, ake * * lttprove Peri pheraJ ^ hav * cal cJuin 

d -e a ; e : h : a c ;: pounds — ^crr on - *~ 

art ^oscJero a i 3 th * *f»l tU|t , «* 

Car ^al Jnfarct 3 ' thro ^otic di 8 ea fles Bv Claud icati on , 
inf arct " COro "ar y dlsease8 Cardial i Scheola * 

arcc f diabetic «... ' c *rebral 4 * 

"—rrhoids. chronic Venoua ^^^er, 

CnCy ' Veno «a ulcer 0r 
Fu "ner» 0re> tfc 

5 " 11 — se an ;~ •< *. in Ven ti 0n are lnhjb< 

These proper, POXy8ena8 ° a *<* have of the 

tr "t 0ent of Jnfl P 0Pertles »ake the C0 » Do , Wtle ^«». 
v*ii lnfJ «*atory di COm P°unds usefuJ 

Vel1 " diseases e / ^ «' f ° r tha 

8 ' ••«• Psoriasis. M " tlo » «d a.thaa as 



]) ^Sao^eolocicaj „ 
Wlth ,n v it ro pha **° rt ^o«y Para Be ter. 

' i0na « -shed e^r ^ «~ b ^vi 0Ur 0 7 co bl ° 0d - * a f lrat 

— -a is de8crlbfid a ; d ~;ted s U s PCn - 

d acc ordi„ g to 



TEITEL [Blood Cells, 3. 55-70 MQ77M j 

a, j, w /o (1?77)J and SCHMID and SCHOENBEIN 

VASA, 4, 263-270 (1975),. In a second model, the hemorheolo Lai 
improvement Is analysed with the yield shear stress technique 
according to KIESEWETTER et al. (Blblthca. haemat. 47, 14-20 (1981)1 
snd KIESEWETTER et al. (Biorheology, 19, 363-374 (l^),. Results 
are obtained by calculating ED50 In uM (concentration of substance 
which improves hemorheologic alteration by 50 % due to Ca + * stress) 
The ED50 values are, 1„ the case of the compounds of the Invention/ 
approximately 0.05 uH or above. 

2) . cA "P-pho3phodlest e r aa «,- ^ hlbiHnn activity 

The inhibitory effect of the compounds of the Invention on cAHP- 
phos phodle9t e flctlvlty ^ e g obtained ^ ^ 

WELLS et al. [Biochim. Blophys. Acta 384, 430-432 (1975)) and 
BERETZ et al. ,Biochem. Pharmacol. 35, 257-262 (1986)). Phosphodl- 

;:;; a8 ; s ar ;; bulned fr °- or fresh hw » n 

aorta. The effect of the compounds on cAHP-phosphodiestera.e of 

resh hu»an tissue la studied by adding action, of compounds to be 

tested fro* 1 to 100 pH. IC50 values (concentration which Is 

necessary to inhibit 50 % of the reaction) can be determined 1„ 

or er to evaluate the activity of the compounds. They are approxi- 
mately 1 „ or above ln the cflse of coapounds ^ J-^ 

3) Inhibition of P l at «l», a^jatlon 
The inhibition of olatnW »„„ , j 

th* nK , / P^telet aggregation can be e.g. demonstrated with 

h pharmacological model of washed human platelet collected from 

™ V e e n 7T PlatClet ™ — d according t 

k 1 M01 ' Clln ' — ' 167 <"«)] - BERETZ et al. 
IBiochem. Pharmacol. 35, 257-262 fiwni D , 

calculating IC50 < ^ 8Ult8 be oh ^ed by 

of plate et the compound which inhibits 50 X 

of Platelet aggregation). The IC50 values are, i„ the caae of the 
compounda of the invention, approximately 1 p* or above . 



*) Calcium antagonist activity 

The .val.»U.n of the p„p. rt) , lo iMblt t „„ ^ 

c.lci«. chloride or p. t . Ml<1 . chl<lri , e depolatUcd ,„ TCjente > 
be . 8 . „ sl th TCthod d# „ rlk , d by BRocKAERr 

(ror. J. rb.r-e.1. 2 „ ^ ^ 

compounds is expressed as the concenrraH™ 

50 % of n. 4 <+, , concentration necessary to inhibit 

50 X of the initial contraction obtained with CaCl 2 . 

5 ) Periphera l oxygenation 

The effect of the compounds on peripheral oxygenation can be 
assured e.g. according to SUNDER- PLASSMANN [Angiology 32 

686-698 (1981)] and HAUSS [i„ "Oxyg Transo M . . 

m~.~ » y8 * Tran *P- tissue in Experimental 

Biology fclld Medicine", Silver Ed. 1978 419-4221 A o 

:r e, a „, ^ ^ w 

en t«.,.„ ,. tl .. of „,.. A „„ p „ i<on of c ^ 1 

6> I" hlb ^ion Of the 5-lWyp 

acco!dT bl r°: ° f 5 - 11P0 ^ enaSe - e.g. demonstrated 
according to KUHL et al. J Prostaglandins 28, 783-804 (1984)) 
Porcine peripheral blood leucocytes are us.H < s 

effect of ^>.» , ln ° rder to te «t the 

enect of the compounds of the invenH«„ tv 

* r: . . r ». „ t , c^:r::^r ;t;;: r: 

IC50 values (concentration „r »v ^ 
the 5-n ncentra «°n of the compound which inhibits 50 X of 

the 5-lipoxygenation) can be calculated In „a 

compare the activity of the ! t0 CValUate and 

for rK compounds. The 1C50 values are lyi„ e 

for the compounds of the inve> n n„ 1 y ln 8. 
200 uH or above. * "P"" 1 -'^ ^tween 0.35 and 

- r; ~ v — - 

KUHL et al f Pro ., n , 8 * de ~""tr«ted according to 

« »U. I Prostaglandins 28, 783-804 (1984)). 



Porcine peripheral blood leucocvt*»« . j , 

»< o , , 0Cytes are used for compounds evalua- 
tion. Solutions of the compounds to h» ► j evalua- 

F na9 to De tested are added vith, „ r* i 

c.™ 10 „ o.> t . ,ooo * Re .„ lt , , re e „ pr „, e d , ' ^ flMl 

12-lipo», 8 .„ ati ,„). Por lh . „. poilnd , lnve „ tl<1 „ „„ * 



8) Antioxydative actlvJfy 



* «~. A ...p.„ t „. . timll (60 . c f „ » " 

.ppli.d b.f„« titf.tlo„ rith »„ S! 0,. Ifc. , ' 

- .«».„ « twty ^vx^rr' 

compound to be tested of 25 to snn / , <""«on of the 

.. ... 1 " t0 500 PP° (equivalent of 25 ue of 

compound/2 g lard to 500 pg of compound/2 g lard) R ' ,\ 
expressed as !C50 values (concentration of 1 ™ 
50 % of the oxydation reaction) For th lnMblt,n8 
IC50 values are lyW *l T «*P-»* of the invention, 

or above ' ' *" »* of 0.06 to 2.30 pH 

Preferred are the isoflavans of the formula I whereln th 
«nd »' together form a m i hydrogen; or the grou p 3 0 R 

cyano, lower alkvl«„i/ , T ' dl " lover -^carbamoyl, 

alkylsulfonyl; phenyl.ulfonyl; lower al^j Bh J[ 



substituted by halogen, carboxy or lover alkoxycarbonyl; lower 
akoxy which is substituted by carboxy or lower alkoxycarbonyl; or 
bivalent oethvlenedioxy; 

or wherein the ring B i, ^substituted by hydroxy or aethoxy 
provided that R- i. other than hydroxy, .ethoxy or ethoxy, i7the 
group OR represents hydroxy, methoxy or ethoxy 

or wherein the ring B is dl.ubstituted by ac thoxy, prided in case 
of 2 ,4 -dlaethoxy substitution that R' and R" are other than 
methoxy, if the group OR represents aethoxy; 

with the proviso that the ring B aust be substituted, if R« la 
hydroxy and the group OR represents hydroxy or methoxy 
and phar»aceutically acceptable salts thereof. 

Particularly preferred are the isoflavans of the foraula I, wherein 
the group OR represent, hydroxy, lower alkoxy or lower alkanoyloxy 
e of the ra icale V and represents hydroxy, lower alkoxy, ' 
lower alkanoyloxy or lower al k yl and the other one is hydrogen; or 

groups OR and R' together for- a bivalent aethylenedioxy 
which is unsubstituted or disubstituted by phenyl, and R» U 
hydrogen; or the groups OR and R« together fona . M 
- oxy radical which is unsubstituted or disubstituted by 
and R ia hydrogen; and the ring B is unsubstituted or substituted 
by lower alkyl, lower alkanovloxv , °»"tutea 

aal™ «K i ^"noyioxy, halogen, aaino, lower alkanoyl- 

a- no phenylsulfonylaaino; carboxy. l ouer alkoxycarbonyl, car- 
a yl, lower alkylsulfonyl; lower alkyl which i. .ubst t ted by 
alogen or carboxy; lower alkoxy which is substituted by carboxy or 
lower alkoxycarbonyl ; or bivalent aethylenedioxy; " 

of ?lZ*: h 2* VV 18 ^ 110 - * -tnoxy. provided in case 

.ethoxy i " 8UbfltltU "- ^ *' - R" are other than 

-ethoxy, if the group OR represent, ethoxy; 



with the proviso that the ring B must be substituted, if R' is 
hydroxy and the group OR represents hydroxy or methoxy; 
and pharmaceutically acceptable salts thereof. 



Especially preferred are the isoflavans of the formula I, wherein 
the group OR represents hydroxy; lower alkoxy or lower alkanoyloxy; 
one of the radicala R* and R" represents hydroxy, lower alkoxy, 
lower alkanoyloxy or lower alkyl and the other one is hydrogen;' or 
the groups OR and R' together form a bivalent methylenedioxy radical 
which is unsubstituted or disubstituted by phenyl, and R" is 
hydrogen; or the groups OR and R" together form a bivalent methyl- 
enedioxy radical which is unsubstituted or disubstituted by phenyl, 
and R' is hydrogen; and the ring B is unsubstituted or substituted 
by lower alkyl, lower alkanoyloxy, halogen, amino, lower alkylamino, 
di-lower alkylamino, or lower alkoxy which is substituted by 

carboxy or lower alkoxycarbonyl; or ring B is 3,4-di«ethoxy-sub- 
stituted; 

with the proviso that the ring B must be substituted, if R« i, 
hydroxy and the group OR represents hydroxy or methoxy; 
and pharmaceutically acceptable salts thereof. 

Subgroups of the compounds of the invention are represented by 

(a) the compounds of the formula I which are 7,8-di.ubstituted, i.e. 
wherein R* represents hydrogen; 

(b) the compounds of the formula 1 which are 6,7-di.ubatituted, i.e. 
wherein R" represents hydrogen; and 

(c) the compounds of the formula I wherein the ring B is substituted 
as defined above with the exclusion of all hydroxy, lower alkoxy 
and methylenedioxy eubstituent. (but is not unsubstituted). 

In particular preferred are the compound, of formula I, vherein the 
ring B is unsubstituted, monosub.tituted • . 3- or 4-po.ition by one 
of the eubstituent. mentioned or disubstituted in 3- and 4-posit<on 
by methoxy. Especially preferred are the compound, of the formula I, 
wherein the ring B is monosubstituted in 4-position. 



Above all are preferred the compound, of fo^la , deacribed I 
—pie. and pharmaceutical^ acceptable .alt. tnereoT 

The compound, of the formula 1 can be produced b„ „ 

per ae, e.g. Proauced by proceaaea known 

a) by reducing a compound of the formula II 



the 



r 



R ./ V V \ ,\ 



(II) 



wherein the group CX,X Z reyre.ent. a carbonvl 

»ne repr..ent. . bond or no bond, r 1 " - *"« 

hydroxyzine group and the do ted , n7 "^""^ " 

°«. f. r and ring B are a. define J " " ^ " 

-leal, which are convertible to the group J . £ T"* 
-log B a. defined under formula I bv r < ' " 

•i-ultaneou. reduction occu^ g . h in t l ' 

ring B. or * M " the gr ° U P» 0R . *" and/or 

b) by reducing a compound of the fonaula III 

r 

i » i 



(HI), 



I B 5 
V 



wherein OR, »• »•» „„,, . 

aicals vh *cli are convortihl* *k 
•"-/or ring B a. defined under foil, r k 8r °° P ' ^ *" 

Wth al^ltaneou. reduction * reduCtl °"' optionally 

-nd/or ring B or rrl " 8 WltMn ^ «'«»" «. » r 



c) by reducing a compound of the formula IV 

fee 



AAA /s 



I B II 



wherein OR, f. R« and ring B are as defined under formula I or 
represent radicals which are convertible to the groups OR, ... R * 
and /or rl B as defined under formula 1 b y reduction, and X* is an 
anion, optionally with simultaneous reduction occurring within the 
groups OR, R', R» and/or rlng Bf Qr rlng Wlthln the 

d) by reducing a compound of the formula V 



r 

RQ v /\ A / KR » R » 

i s » 

R./ V \ \ /N 

I B II 

v 



(V). 



» . » P ' ' """""" * — «~p - «. 

ring B as defined under formula I nv ^ 

lormuia I by reduction, optionally with 
simultaneous reduction occurring within M. 

rlng B . 8 Wlthln the « rou Ps OR, R\ K" and/or 



and/or, if desired, converting a resulting compound of for^a , 

II I T P ° Und ° f *' — erting a resulting 

salt into the free compound or into another salt 

a resulting free compound of the formula T K 4 Conv ««ng 
Properties into a salt and/ 8 

stereoisomers or o II t^LT" 8 reSUUlng " 
, . isomers, such aa a diastereoisomeric 

fixtures such a. '"^"^ a " d/or »P»"ing enantiomeric 

ixtures, such a, a racemate, into the optical isomers. 




» 



P v r0Ce8S redUCtl ° n b « accomplished e.g. with hydrogen in 

the presence of a hydrogenation catalyst, preferably Pd/C, and also 
e.g. platinum or platinum dioxide, optionally in the presence of a 
propter, e.g. an acid, such a, sn inorganic acid, e.g. „ 2 S0„ HC1 
or HC10„ an organic carboxylic scid, e.g. acetic acid or trifluoro- 
acetic acid, or an organic sulfonic acid, e.g. phenylsulfonic acid 
p-toluenesulfonic acid or methanesulfonic acid, optionally in the 
presence of an inert aprotic or protic solvent, or .ixture. thereof 
and at a hydrogen pressure of 1 to 50 bar (cp. Siabo et al. Acta ' 
Chim. Acad. Sci. Hung. 90, 381 (1976); Bull. Chem. Soc. Japan 37 
601, 606 (1964); Au.t. J. Chem. 31, 455 (1978). Tetr i. a , 
1973. 1659]. Tetrahedron 

pother possibility to reduce the compounds of formula 11 wherein 
CX.X, represents carbonyl and the dotted line is a bond the 
isoflavone intermediates of formula Ila, 



1 5 5 

r' V \ '\/\ 
8 ! - 



(Ila) 



«!».» » th. Cl™„.„ „ dgctlon> .... uUh ^ 
~cm nM „C, .„„ optio „. lly ^ 
Soc. J,p,„ 3), 6 oi, J06 (1964)]. ' 

p.* :::"r;; ot form "' n * - b - - » ~- — 



1) reacting a compound of formula VI 



r 



R \ A / 0H 

i. s . < VI > 



A IBB 

V 



wherein OR, R\ R" and ring B are as defined under formula I, with a 
derivative of formic acid under cyclization conditions, or 

2) reacting a compound of formula VIII 

r 

R \ A / 0H 

i o y-\ (vin) 

a = * 

wherein OR; R', R» and ring B are as defined under formula I, with 
an agent suitable for forming the isoflavone by oxidative 
rearrangement and cyclization. 

* r0CC89 18 ne " act ion consists of the condensation of the acti- 
vated CHa group of the compound of formula VI with a derivative of 
formic acid followed by cyclization. Useful formic acid derivatives 
ere e.g. dimethylformamide, triethyl orthoformate or ethyl formate. 
Cyclization agents that can be used are e.g. methanesulfonyl 
chloride/boron trifluoride etherate 

(cp. J.C.S. Chem. Coma. 1976, 78), P0C1 3 Up. C.A. 81 
135890b (1974) and C.A. 81, 25496b (1974)J, pyrldlne and plperldlne 
cp. Indian J. Chem. 15B. 238 (1977); C.A. 82, 22970* (1977)]. HC10, 
Up. J. Chem. Res. (S) 1978, 47) or sodium 

Up. Bull. Chem. Soc. Jap. 53, 831 (1980); Indian J. Chem. 6, 
485 (1968)). 

The intermediates of formula vt «.«.. w , 

OI Ior ™l* VI can be prepared e.g. by reacting a 

phenol of formula XII 



r 

R \ A /» 

\ 8 (xii), 



wherein OR, R' and R" are as defined under fonnula I, with a 
phenylacetic acid derivative of the fonnula XIII 



i» 5 (xiii), 

wherein Z preferably is cyano or halocarbonyl, especially -C0C1, and 
the ring B is as defined under formula I, in the presence of a Lewis" 
acid catalyst, e.g. a metal halide, such as ZnClj, A1C1 3 or FeClj, 
in a Houben-Hoesch or Friedel-Crafts acylation reaction, respect- 
ively Up. Merck Index, 10th Edition, ONR 46 and 33]. 

* 

Another possibility to obtain the compounds of formula VI is 
e.g. the Fries rearrangement Up. Merck Index, 10th Edition, ONR 33] 
which comprises the reaction of a compound of formula XII as defined 
above with a compound of formula XIII, wherein Z represents halo- 
carbonyl, in the absence of any Lewis acid catalyst resulting in the 
corresponding phenolic ester which rearranges under treatment with 
one of the Lewis acid catalysts mentioned above to the ortho-pheno- 
lic ketones of formula VI . 

The novel isoflavones of the formula Ha 



i. 



r 

vA 



ft 



ft I B B 
0 » s . 

^m 



(Ha) 



t 



- 15 - 



vh.„i» OR, ... R" and ring , are a. defined „„der „. 
of the present invention. 

t E r f C ! all f P ;; ferrCd " lnterDedlate8 °" the novel i. 0 f lavonea of 
the formula Ila described in the examples. 

The cycli za tion lfl achleved elthcr the prescnce 
hall M II) sa Us, e.g. n<K0 3 ), or Tl(acetate) 3 (cp. J. chem. 
Soc. Pcrkin Tr. 1 ,974, 305; J. Che*. See. (C) ,970, , 25 or 
«z chi» l tal . m , 289 (1982)] or e g ^ 

acid [cp. Ann. I st . Super. Sanita (1973), 9, Pt. 2-3, ,74-mi The 

::;;:r:;;; criais of fo ™ ia vm - b ° — - * 

sation of the corresponding ortho-hydroxy-acetophenone with an 
optionally substituted benzaldehyde e.g. i„ the pre8ence * " 
such as NaOH or KOH. Presence of a base, 

The compounds of the formula II, wherein r* Y 

«.„., j werem CX^ represents carbonvl 



r 

ft !*? 



(lib). 



can b e d e g fay Belectlvely ^ 

iaoflavone intermediate of the formula Ila o 1 >. „ 

Pd/C catalv.t m. g * lth n y dro 8en and 

catalyst in the presence of a tertiary amine • • ,k , 

amine* or u-n-k u ^j.- «»*ne, e.g. triethyl- 

' ° r wlth H 2^Pd/C in dioxane, or with H,</Pd/r i 
ethanolic buffer dH 9 in r * 1 H */W/C in an aqueous 

uuxier p« [ C p. Szabo et al a<.». 

Hung. 90, 38, (1976)J al " Act » <**■• Acad. Sci. 



£ 0 



-V 



L :,JS> 
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The compounds of formula II, wherein CX,X 2 represents hydroxy- 
methylene and the dotted line is no bond, the isoflavanol inter- 
mediates of formula lie, 



I ll I 

hct\ ? b ii 

•v • 



(He) 



can be prepared e.g. by selectively reducing an isoflavone of 
formula H. or an isoflavanone of formula lib, e.g. with hydrogen 
and Raney nickel; or with H 2 /Pd/C in ethanol, or with H^d/C in an 
aqueous ethanolic buffer pH 3-9 [cp. Szabo et al., loc. cit.]. 

?r0CeS3 b) { ThC IeduCtlon to process b) is accomplished 

e.g. by applying the same reduction means as listed above for 
process a), preferably by the use of H^d/C. The starting materials 
of formula III can be prepared e.g. by selective reduction of the 
carbonyl group in a corresponding coumarine, e.g. with KBH, | cp . 
Tetrahedron Lett. 24, 3993 (1983)]. Another possibility is given by 
reacting a compound of formula lie first with an acetylating agent 

? etic v c l r d th r ellolnatinE acetic acid ic >- >-". che.: 

Soc. Jap. 37, 606 (1964)]. 

h^cl: to. .„!„„ x e ..„ be .... the Mlm of any 
Inorganic „ 8 a„ lc . cld , .... ^ ^ 

«*.ctio„ .«„„,,„« to proc „. c) „„ „ # ^ 

tw — « Mm mea , u . t . d „ bove tor »j» j i 

f.™ . IV c.„ b, ob,.i«d .... by ot . co ^, nd of 

Chen >- 34, 2647 11981)]. 



Process d) : The group NRjRj represents preferably N,N-di-lower 
alkylamino, N-piperidino, N-piperazino and especially N-morpholino. 
The reduction according to process d) is accomplished e.g. by 
applying the same reduction means as listed above for process a), 
preferably hVPd/C. The starting materials of formula V can be 
prepared e.g. by reacting a corresponding salicylaldehyde with an 
optionally substituted 2-tert. aminostyrene under heating [cp. 
J. Chem. Soc. Perkin Trans. 1 1982 . 1193]. 

If any intermediates mentioned contain interfering reactive groups, 
e.g. carboxy, hydroxy, amino or mercapto groups, such may advan- 
tageously be temporarily protected at any stage with easily re- 
movable protecting groups. The choice of protecting groups for a 
particular reaction depends on several factors, e.g. the nature of 
the functional group to be protected, the structure and stability of 
the molecule of which the substituent is the functional group, and 
the reaction conditions. Protecting groups that meet these condi- 
tions and their introduction and removal are known to the art and 
are described, for example, in J.P.W. McOmie, "Protective Groups in 
Organic Chemistry", Plenum Press, London, New York 1973. 

Depending upon the reaction conditions, the compounds of formula I 
are either obtained in the free form, or as a salt thereof. Any 
resulting base can be converted into a corresponding acid addition 
salt, preferably with the use of a therapeutically useful acid or an 
anion exchange preparation, or resulting salts can be converted into 
the corresponding free bases, for example, with the use of a 
stronger base, such aa a metal or ammonium hydroxide or a basic 
salt, e.g. an alkali metal hydroxide or carbonate, or a cation 
exchange preparation. On the other hand, compounds of formula I 
containing acidic groups, e.g. carboxy or a phenolic hydroxy group, 
can be converted into salts in a manner known per se by treating 
with a base, e.g. an alkali metal hydroxide or alkoxide, an alkali 
metal or alkaline-earth metal salt, e.g. sodium hydrogen carbonate, 
ammonia or a suitable organic ami^. The free compounds can be 
obtained by treating such sslta with an acid. In view of the close 
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relationship between the free compounds and the compounds in the 
for* of their salts, whenever a compound is referred to in this 
context, a corresponding salt is also intended, provided such is 
possible or appropriate under the circumstances. 

The compounds of formula I contain at least one asymmetric carbon 
atom i„ position 3 and can be found aa R- or S-enantio»ers as well 
as enantiomeric mixtures thereof, such aa a racemate. The present 
invention is intended to include all these forms, also those further 
isomers, and mixtures of at least two isomers, for example a 
diastereoisomeric mixture or enantiomeric mixture, which become 
possible if one or more further asymmetric center(s) are present 
within the molecule. 

Any resulting mixtures of diastereoisomers. mixtures of racemates or 
geometric isomers can be separated on the basis of the physico- 
chemical differences of the constituents, in known manner, into 
single diastereoisomers. racemates, or geometric isomers, for 
example by chromatography and/or fractional crystallisation. 

Any resulting enantiomeric mixturee, such as racemates, can be 
resolved into the optical isomers (antipodea) by known methods, for 
w 7 h ^ "7 8talll3atl °" - optically active solvent, or 

0 du 6 1 DlCr0 ° r * anlS - - * "acting acidic end 

product with an optically active base that for™ salts with the 

IxlT Tt' 30(1 8eParatlng Mlt8 *• this manner, for 

eX ; Pl ; ^ f " Ctl0nal "mallization, into the 

alts from which the optically active carboxylic acid antipodes can 
be liberated on acidification. 

" •«"» re.p., ttrol) , .„„,„ ln . rt ..I.' 

We,, „ , «„,„«,,„,. rM> capnMm ot aUyat>ii _ 

* «»«. fro. -20- t. «00-C. p,.,. r .My 



between room temperature and the boiling point of the solvent, used 
and at atmospheric or super-atmospheric pressure. The preferred ' 
solvents, catalysts and reaction conditions are set forth in the 
appended illustrative examples. 

The compounds, including their salts, can also be obtained in the 
form of their hydrates, or include other solvents used for their 
crystallization. 

The invention further includes any variant of the present processes, 
in which an intermediate product obtainable at any stage thereof i, 
used as starting material and the remaining steps are carried out 
or the process is discontinued at any stage therof, or in which a' 
starting material i, formed under the reaction conditions, or in 
which a reaction component is used in the form of a salt or an 
optically pure antipode. Mainly those starting materials should be 
used in said reactions, that lead to the formation of those com- 
pound, indicated above as being especially useful. The invention 
also relates to novel starting materials and processes for their 
manufacture. 



The pharmacologically acceptable compounds of the present invention 
an be U9e e .g. for the manufacture of pharmaceutical preparations 
hat conta n^an effective amount of the active ingredient alone or 
together with inorganic or organic, solid or liouid, pharmaceuti- 
cal acceptable carrier.. The pharmaceutical preparations are 

PaLer T"^ ^ " ^ " t0plca1 ' '""^rrnal and 

P r nteral such as intraperitoneal, intramuscular or intravenous, 
administration to warm-blooded animals including humans. 

For oral administration there are used e.g. tablet, or gelatine 
apsule, t hat contain the active ingredient together with diluenta. 
.g. lactose dextrose, sucrose, mannitol, .orbitol and/or cellu- 

te'f 1 "* 8lllCa ' talC > - salt. 

o " r ne>1U " ° r CalClU " 8tearate ' and/ ° r ethylene 

glycol, tablets .1. 0 co „ ta in binders, e.g. . tarche8 , 8uch „ ^ 



wheat, rice or arrowroot starch, gelatine, tragacanth, methyl- 
cellulose, sodium carboxymethylcellulose and/or polyvinylpyrroli- 
done, and, if desired, disintegrators, e.g. starches, agar, alginic 
acid or a salt thereof, such as sodium alginate, and/or e.g. effer- 
vescent mixtures, adsorbents, colourings, flavourings or sweeteners 

For parenteral administration there are suitable especially 
infusion solutions, preferably isotonic aqueous solutions or 
suspensions, it being possible to prepare these before use, 
e.g. from lyophilised preparations that contain the activeingre- 
dient alone or together with a carrier, e.g. mannitol. Such prepara- 
tions may be sterilised and/or contain adjuncts, for example preser- 
vatives, stabilise™, wetting agents and/or emulsiflers, solu- 
bilisers, salts for regulating the osmotic pressure and/or buffers. 

For topical and transdermal administration preferably hydrogels 
emulsions, such as creams and ointments, and microemulsions such as 
isotropic transparent emulsion gels are used. Such preparations 
contain the active ingredient together with e.g. preservatives 
stabilizers, thickening agents, emulsifiers, oils, solubilizers and 
penetration enhancers. 

The present pharmaceutical preparations, which, if desired, may 
contain other pharmacologically active aubstances, are manufactured 
In a manner known per se, e.g. by meana of conventional mixing, 
granulating, tabletting, ft,, coating, dissolving, confectioning or 
lyophilising processes, and contain from approximately 0.1 to 100 % 
especially from approximately 1 to approximately 50 % or, in the ' 
case of lyophilisates, up to 100 %, of the active ingredient. 

Depending upon the type of disorder, the individual condition of the 
organism and the mode of administration, the daily dose to be 
administered for the treatment of a warm-blooded animal (human or 
animal weighing approximately 70 kg ia fro. approximately 0.05 g to 
approximately 4 g. * 



The following Examples a) to f) are Intended to Illustrate the 
manufacture of son.e typical forms of administration, but do not In 
any way represent the only embodiments of those forms of admlnistra- 
tion. 



a) 250 g of active substance are mixed with 550 g of lactose, 100 g 
of microcrystalline cellulose and 100 g of maize starch, and the 
mixture is moistened with an aqueous paste of 100 g maize starch 
and granulated by being passed through a sieve. After drying, 6o'g 
of talc, 10 g of magnesium stearate and 20 g of colloidal silica are 
added and the mixture is pressed to for- 10,000 tablets each 
weighing 119 mg and each containing 25 »g of active substance, which 
may, if desired, be provided with dividing notches for a finer 
adjustment of the dosage. 

b) A granulate is prepared from 100 g of active substance, 600 g of 
lactose 300 g of cellulose, 200 g of maize starch and an aqueous 
Paste of 20 g of maize starch. After drying, it is mixed with 30 g 
of collo dal silica. 90 g of talc and 15 g of magnesium stearate and 
processed so as to for* 10,000 film coating cores. These are 
subsequently coated with an aqueous suspension of 20 g low substi- 
tuted hydroxypropylmethylcellulose, 15 g of talc and 10 g of 
titanium dioxide and dried. The resulting f iln coated tablets eflch 
weigh 150 mg and contain 10 mg of active substance. 

c) A sterile solution of S n *» *v 

Hi-nn a g 6 8CtlVe «*-tance in 5000 ml of 

distilled water is introduced into 5 B i .„ , 

Pnn „^ < t ooocea into 5 ml ampoules, the ampoules 

containing 5 mg of act ,ve ingredient in 5 n>l of solution' 

d) 25 g of active substance and ,975 g of finely gr0 und suppository 

I inT* ' C ° COa bUtter> *" th °™*"y >»* then 

melted. 1000 suppositories «f t 

been kent hn \ * M fr °" th ° Belt «Weh has 

Deen kept homogenous by stlr^««» v 

substance. ** ^ "* C ° ntaln 25 1 of «"ve 
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Vv, ••">»•»« •"<" 120 g of ,„„„,„ Ucttn 

.... I.blett...., , 5 g .f .i„.„ y . t .Ui„. celIoJo , ei ' 
«•»• Pn-102. 7 , „f conoid,, .„„ 3 of J * ;;^" 1 

filled in 250 », p. rtl o„, ,„,„ , 

'«r.L o '„: u d v :,': b "* nc ' «• » . .< <...„,., 

-Ur .i.h tb. addition of 70 g of a p,„erv„iv., ..g. « thyl . 
P.r.bcn, .„d 53 0 , of . ^ .... c . „ J 

-"•Poodin, .noont .f „ sodlo , kydr „ id . ' »• - *• 

petrol.to. nr. .i« d with 6000 g of . f.tt. .1 .. , 

"Woe .„ r ba,n nonolaumtn. ,otb oil . nd „J | 
a.p.r.t.1, to 70-c „d ,„.„ .,„„„ r P " a " "« h "">« 

,000 Co,. .„ fU1 . d vlth < 0 :n ln t:r::;r n and 

Ike following ,„ ,„ Unded , 

- - " * « m». iini t . t i ; « e r nt, °" *-° 

"• "™ '« Centigrade. ,. "T 

i. de.crlbed. Example. 8-1) .k. .v "" t ' rlal * of f«™»la VI 
.nte~.di.to. of to™." \ " teP " atI °" " 1,0fl "°" 

■tartln, „..„.,. .„„ ..^^^ "» rc. F activc 

'. 2 -«-lrihydro»,bcn«„. («,,,, 
«i.th,i.th.r (250 .1) contain) ! '"pendod In dry 

Pb.n,l.e...„ ltrll . < , 8 '"i" d " <M - J «> «<" 

•».p.n.i.n „„d. t crotlniloo . £ «• th « «" tnbbHn, th . 
Wt for 50 h .t 4- ,„ d tll . "'*" tMctl ™ ••"«" 

«b.c, then „n h "* 011 ** «~ "»b dietb,,- 

t»Por.t„ t .. .,„„"' " """" cooling to roo. 

■ixtoc. ,. .xtr.ct.d oltk dlothyletbot 
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(3 x 250 nl). The combined ether solutions are extracted with 
HaOH 2N solutions (3 x 100 -1). The alkali extract is acidified with 
cone. HC1 and the fixture cooled on ice. The crude product is 
filtered off and recrystallized from methanol / water. Tne product 
Is dried in vacuo to constant weight to yield 2,4,5-trihydroxy- 
phenyl-V-methylbenzylketone, m.p. 173°. 

ExaBple 2 ? AB exaa P le l ' but ™*»8 pyrogallol (39.1 g) instead of 
1,2,4-trihydroxybenzene, 52.5 g of 4-methylphenylacetonitrile and 
41.0 g of ZnCl 2 . The suspension is exposed for 10 h at 0 # to a 

stream of HC1. 2.3,4-Trihydroxyphenyl-4'-«ethylbenzylketone is 
obtained, m.p. 148°. 

EXample 3 : A9 exan, P le »• but "I"* 2,6-dihydroxytoluene (24.8 g) 
instead of 1 ,2,4-trihydroxybenzene, 27.5 g of methylphenylaceto- 
nitrile and A1C1, (26.7 g) instead of ZnCl 2 . The suspension is 
exposed for 16 h at 0« to a stream of HC1. After cooling the 
reaction fixture to room temperature, it is extracted with chloro- 
form instead of dlethylether. After evaporating the chloroform 
extract to a ..all volume, the crystal, of the product are obtained. 

After drying ^^dihydroxy-^ethylphenyl^.-ethylbenzylketone is 
obtained; n.p. 154°. 

Example 4: Aa example 1. but u*Hn» 0 * ju.j 

h '» out uaing 2,6-dihydroxytoluene (49.6 g) 

O0.-> ,) l„., e .d of *-w.h,lph.»,l. c . eo „ ltrn . and „ f 2 „ c 

n. .«.p.n.i.„ (or t „ . t 0 . to , , £t#M of BCI ; 

».p. 168-1/0 . 

fe-Pi^S: As example 1, but uaing 2,6-dihydroxytoluene (44.7 g) 
n.tesd of 1,2.4-trihydroxybenzene, 4-chlorophenylacetonitrile 
(54.6 g) instead of 4-methyl P henylaceto„itrile and 47.7 g of ZnCl t . 

2 ZT 18 eXPO " d U h ^ °' t0 a — of HC1. 
2 4-D ydroxy^-.ethylphenyl^.-chlorobenzylketone i. obtained; 



Exa-elej: As example 1, but using 45.4 g of 1 ,2.4-trihydroxy- 
benzene, 4-chlorophenylacetonitrile (56.1 g) instead of 4-»ethyl- 
phenylacetonitrile and A1C1, (44.7 g) Instead of 2nd,. The s„.pe„. 
•ion ia exposed for 12 h at 0' to a stream of HC1. The crude 
.obstante i. purified by column chromatograpr-y (,ili C a gel; chloro- 

form). 2,4,5-Trihydroxyphenyl-4'-chlorobenzylketone i. obtained- 
m.p. 170'. 



EXflaple ? : A> exa »P le »• bu t using 2.6-dihydroxytoluene (14.9 g) 
instead of 1 ,2,4-trihydroxybenzene. 4-nitrophenylacetonitrile 
(19.5 g) instead of 4-»ethylphenylacetonitrile and A1C1, (13.3 g) 
instead of ZnCl,. The .u.pension 1. exposed for 12 h at 0« to a 

•tream of HC1. M-DihydroxyO-methylphenyl-4'-nitrobenzylketone is 
obtained; a. p. 190-192*. 

E " aple 8 ; 2 ' 4 ' 5 - Trlh y dr «yphenyl.4'-.ethylbenzylketone (3.9 g) i, 
dissolved in dry dimethyl formamide (50 .1). To thi. solution is 
added dropwise borontrifluoride-diethyletherate (7.4 g). the 
reaction is exothermic. After adjusting the temperature 'to 50' a 
solution of -ethane.ulfonylchloride (5.2 g) i„ dry dimethylfor^- 
«ide (25 .1) i. added dropwl8e . nu alxtore ^ heated ^ _ iQo# 
for 2 h> cooled t0 rooa teBperature ^ ^ ^ ^ 

while stirring. The separated product is fiitered off. washed with 
water and recrystallize d from methanol. The product is dried in 
vacuo to constant weight to yield 6, 7-dihydroxy-3-(4-.ethylphenyl)- 
AH-l-benzopyran-4-one; m.p. 280°. 

Example 9: Aa example 8. but uiHno ? 1 a * ji . 

« lt F ' ° Ut U9ln * ^^-trihydroayphenyl-V-methyl- 

u ... • LMW^h^^+h. n^*JL i. 

obtained; m.p. 225°. 



E*^e_10: As exa-ple 8, but using 2,4-dihydroxy-3- tt ethylphenyl-4' 
-e hylbenzylketone instead of 2, 4. S-trihydroxyphenyj-v -^hylben- 
zylketone. '-Hydroxy-8-«ethyl-3.(4- a ethylphenyl)-4H.l-benzopyra„- 
4-one is obtained; a.p. 264-267*. 

**T\ 1X i " eX&BPU 8> U8lng 2 ' 4 - dlh y d -^3-»ethylpbe„yl-4' 
-e hoxybenzylketone [J. Indian Che». Soc. 39, 301 (1962)] instead o 

2.4,5-trihydroxyphe„yl.4'-»ethylbenzylketone. 7-Hydroxy-8-«ethyl-3- 
<4-ethoxyphenyl)-4H-l-benzopyran-4-o„e is obtained; B .p. 235'. 

^ple02: As exa»ple 8. but u.ing 2,4-dihydroxy-3-«et„ylphenyl- 
,4 -di.ethoxybenzylketone instead of 2,4,5-trihydroxyphenyl-4'- 
»ethylbenzylketone. ?-Hydroxy-8- B ethyl-3-(3 > 4-di 0 e t hoxy P henyl)-4H- 
l-benzopyran-4-one ia obtained; n.p. 234°. 

^5^13: As example 8. but uaing 2,4-dibydroxy-3^ e thylphe„yl-4'- 
chlorobenzylketone instead of 2,4.5-trihydroxy P h e „yl-4'- 1Bethyl - 

enzylketone 7-Hyd r oxy-8-»ethyl-3-(4-chlo r o P he n yl)-4H-,- b enzo P y r an- 
4-one is obtained; m.p. 275°. 

t^BleUt As exa-ple 8, but using 2,4,5-trihydroxyphenyl-4'- 
chlorobenzylketone instead of 2,4,5-trihydroxy P henyl-4'- B etbyl- 

benzylketone. ^^Dibydroxy-3-(4-chlorophenyl)-4H-,-benzo P y r an-4-one 
ia obtained; n.p. 299°. 

I^bJ_5: A, „^ 1 . 8> Wt „, ins 2 , 4 . dlhydt0!ly .3.„ et lph . 

u :::: .:rr»r ^«-*^»-«~^ 

pyran-4-one [see exasple 121 (3 12 ». 1. <i4 i 

" * * J V^-i* g; is dissolved in dioethvl- 

P«*.d int. .„„ (500 „, .„„ th . pr . cll)U . te<i 



off and recryatallized from ethanol. The product is dried In vacuo 
to conatant weight to yield 7-(2,3-epoxypropoxy)-8-methyl-3-(3.4- 
dimethoxyphenyl)-4H-l-be;>ropyran-4-one, m.p. 214°. 

Ex8nple 17 ; 6 ' 7 - Metn y^n«di<"cy-3-(4-hydroxyphenyl)-AH-l-ben 2 opyran- 
4-one (cp. Nippon Kagalcu Zaaahi 85, 793 (1964), Agr. Biol. Chem. 
(Tokyo) 32, 740 (1968) and Angew. Chen. 93, 129 (1981)] (2.0 g) la 
dlaaolved In dimethylformamide (15 al) and KjCO, (2.8 g) i« added to 
the aolutlon. While atlrrlng, 2-bromoethylbutyrate (2.7 g) i. 
dropped Into the mixture. The content of the reaction flaak la 
refluxed for 30 mln. After cooling, water (50 al) Is added and the 
mixture la extracted with chloroform (3 x 30 ml), the extract waahed 
with water (3 x 15 ml) and dried over Na 8 S0*. Chloroform la removed 
under reduced preaeure and the realdue la recryatalllred from 
methanol. The product la dried In vacuo to conatant weight to yield 

6,7-methylenedioxy-3-[4-(l-ethoxycarbonyl-l-pro Py loxy)- P henylJ-4H- 
l-benzopyran-4-one, m.p. 119-121°. 

I*«2leJ8: 6.7-Dlhydroxy-3-(3,4-dimethoxyphenyl)-4 H -l-benzo P yran-4- 
one [Indian J. Chem. Sect. B 19B, 82 (1980) and Indian J. Chem. 
Sect. B 15B, 1049 (1977) J (25 g) 1„ a mixture of dloxane and ethanol 
1:1 (1250 .1) 1. hydrogenated for 8 day. at normal pre.aure and room 
temperature over palladium 10 X on active charcoal (2.5 g) In the 
preaence of concentrated H,S0„ (2.5 ml). After filtration of the 
catalyat, the filtrate la evaporated under reduced preaaure to a 
volume of about 50 .1 and diluted with water till turbidity appear.. 
After cooling the aolutlon, a aolid precipitate.. It 1. filtered off 
«nd recry.talllred from ethanol. The product i. dried in vacuo to 

conatant weight to yield 3,4-dihydro-6,7-dihydroxy-3-(3,4-di.ethoxy- 
pbenyl)-2H-l-benzopyran, m.p. 153°. 

l£»2BlfiJ9» A. example 18, with the earn, proportion, of chemical., 
but u.ing 6.7-dihydroxy-3-(4-™*hylph.nyl)-4H-l-b.nzopyran-4-one 
(16 g) inatead of 6.7-dihydroxy-3-(3,4-di.ethoxyph.„yl)-4H-l-bento- 



pyran-4-one. The substance is hydrogenated for 24 h. 3,4-Dihydro- 
°.7-dihydroxy-3-(4^ethylphenyl)-2H-l-benzopyran is obtained; 

B.P. 166°e 

EXaaple 20 t Afl exaB P le ™> with the same proportions of che«icals 
but using M^ethylenedioxy-3-(4-»ethoxyphen y l)-4H-l-benzopyran-' 
4-one (Nippon Kagaku Zasshi 85, 793 (1964)) (17 g) i„ 8tea d of 

6,7-dihydroxy-3-(3,4-di B ethoxyphenyl)-4H-l-benzopyran-4-one. The 
substance is hydrogenated for 2 days. 3,4-Dihydro-6,7-«ethylene- 
dioxy-3-(4- B ethoxyphenyl)-2H-l-benzopyra„ is obtained; B .p. 131«. 

&CaBple 21 ? eXaB P le 18 » wlt " the same proportions of chemicals, 
but using '.8-dihydroxy-3-(4- B ethoxy P henyl).4H-l-benzo P yran-4-one 
U. Sci. Ind. Research (India) 20B, 334 (1961) ](5 g) instead of 

6,7-dihydroxy-3-(3,4-di»ethoxyphenyl)-4H-l-ben 2 op y ran-4-one. The 
substance is hydrogenated for 7 days. 3,4-Dihydro-7,8-dihydroxy-3- 
(4-»ethoxyphenyl)-2H-l-benzopyran is obtained; ».p. 156'. 

&£aSPle_22: As example 18, with the same proportions of chemicals, 
but using 7.8-dihydroxy-3-(3.4.di«ethoxyphenyl)-4H-l-benzopyr.„- 
4-one iTetrshedron 18, 1443 (1962)] (10 g) instead of 6,7-dihydroxy- 
3-(3,4-dimethoxy P henyl)-4H-l-benzopyran-4-one. The substance is 
hydrogenated for 7 days. 3,4-Dihydro-7,8-dihydroxy-3-(3,4-di- 
«ethoxyphenyl)-2H-l-benzopyran is obtained; m.p. 176». 

f^ 16 23 t A9 eXam P le 18 ' the same proportion, of chemicals, 

but using '.8-dihydroxy-3-(4-methylphenyl)-4H-l-be»zopyran-4-one 
(1.9 g) instead of 6,7-dihydroxy-3-(3,4-dimethoxyphenyl)-4H-l-benzo- 
pyra„-4-one. The substance is hydrogenated for 23 h. 3,4-Dihydro- 
7,8-dihydroxy-3-(4-«ethylphenyl)-2H-l-benzopyran i. obtained; 

»*p. 164 • 

^ aBple 24 ? A ' ° Xa ^ U ,8 « the same proportion, of chemical., 

but using 7-hydroxy-8-meth y l.3-(3,4.di»ethoxyphe„yl).4H.l-benzo. 
pyran-4-one (10 g) instead of 6,7-dih y droxy-3-(3,4-dimethoxyphe- 



nyl)-4H-l-benzopyran-4-one. The substance is hydrogenated for 

10 days. 3,4-Dihydro-7-hydroxy-8- Be thyl-3-( 3> 4-di B ethoxyphenyl)-2H- 
1-benzopyran is obtained; m.p. 125-127*. 

Exa»2le_25s As example 18, with the same proportion, of chemical, 
but u.ing 7-hydroxy-8-»ethyl-3-( 4-chlorophenyl)-4H-l-benzopyran-4- 
one (5 g) in.tead of 6,7-dihydroxy-3-(3, 4-di.ethoxvphenyl)-4H-l- 
benzopyran-4-one. The substance i. hydrogenated for 5 day.. 3,4-Di- 

hydro-7-hydroxy-8-oethyl-3-(4-chlorophenyl)-2H-l-benzopyran is 
obtained; m.p. 159°. 

Example_26: 7-Hydroxy-8-methyl-3-(4-methylphenyl)-4H-l-benzo P yran-4- 
one (400 mg) in a mixture of dioxane and ethanol 1:1 (200 ml) ia 
hydrogenated for 64 h at room temperature over palladium 10 X on 
active charcoal (100 mg) i„ the presence of p-toluene.ulfonic acid 
monohydrate (120 mg). After filtration of the catalyst, the filtrate 
i. evaporated under reduced pressure to a volume of about 50 ml 
Water (150 ml) is added and the solution i. extracted with dichloro- 
«thane (3 x 100 ml). The combined organic solutions are washed with 
water, dried and evaporated. The product is dried in vacuo to 
constant weight to yield 3.4-dihydro-7-hydroxy-8-«ethyl-3-(4- ffl eth y l- 
phenyl)-2H-l-benzopyran, m.p. 136-137°. 

^EEi£_12: As example 26, but using 7.8-dihydroxy-3-(4-hydroxy- 

m n n 12 : 1 ;>;r pyran - 4 - one IJ - Scl - ind - *~«* 2 0B , 

334 (1961)) (540 mg) instead of 7-hydroxy-8-.ethyl-3-(4-methylT 

phenyl)-4H-l-benzo P yran-4-one. A crystalline precipitate is formed 
when w t la added; lt ls flUrated off flnd wa8hod ^ 

3 '^M^7,8-dihydroxy-3-(4-h y droxyphenyl)-2H-l-be„zo Py ran is 
obtained; m.p. 225-226°. 

iMHfcleJS: A. example 26, but using 7-hydro*y-8-™t„yl-3-( 4-.etV 
oxyphenyl ^H-l-benzopyran^on. (28 mg) in.tead of 7-hydroxy-8- 
-thyl-3-(4-«thylphenyl)-4H-l-be„zopyr.n-4-one. A cry.talline 



precipitate is for»ed vhen water is added; it i, f,i tra ted off and 
washed with water. 3.4-Dihydro-7-hydro*y-8-«ethyl-3-(4-~thoxy- 
phenyl)-2H-l-benzopyran is obtained; ». p . 140-141*. 

EXaaple 29 ; eXa »P le 26 - 6.7-^thyle„edioxy-3-[4-(l- 
ethoxycarbonyl.l-prop y loxy).phenyl]-4H-l-be„zopyr.„-4-o„e (25 .g) 
instead of '-Mroxy-S-^thyl-^Ca-^thylphenyD^H-l.benaopyra^ 
4-one After filtration of the catalyst, the solvent i. evaporated 
an the r esidue is purified by colu«, chromatography on silica gel 
using dichloromethane a. eluant. 3.4-Dlhydro-6.7-~thylenedioxy-3- 
l«-(l-ethoxycarbonyl-l-p r0 pyloxy)-phenyl J-2H-l-benzopyran i. 
obtained a. an oil; ' H-NHR (d 4 -0HSO>: 4 . 6.9. 7.0. 7.4 (d). 7.6 (d) 
[6H. Aromaten-Hj ; 3,4 (..2H.CH 2 ); 2.5 (..2H.CH,) ; 1.8 (t 3H CH 
1.6 (t.SH.CH,). MS:»/e - 384 (M + ). tt.3H.CH,); 

f^T± : 7 ; HydrOXy - 8 --^ 1 ^< 4 -^-opheny,)-4„.,- benzopvran . 
4-one 440 „g). dissolved in a mixture of dioxan./ethanol 1:1 

v , I',!' h f dro «—ted for 15 h at room te^er.ture over Raney 
nicael (200 mg). Af ter filtration of the cataly.t. the fiitrate . 
evaporate under redoced pressure. The residue i, dissolved in 

; ; n ; ° n f and » » « rwm ^ tXiTe over 

palladium 10 X on active charcoal (200 mg> ln the pr „ 0nc . 

P- o uenesulfonic acid dehydrate (760 mg). After flltr . Uon of ^ 

catalyst the fiitrate i. evaporated under reduced pre.sure. Th 

' u ; \ ::! ved ln water 000 ^ — — *• 

d wi ; : : n of a - turated bo1 ^ * *». — 

1 ed Lh 8Cetate o 3 " 50 Ul) ' C °' blned — «- 

are washed with water (2 x ?n >i\ j * j 

Th« . dried over HgS0 % and evaporated. 

The residue la purified bv rni,™. . 

h^ki v . chromatography on ailica gel usins 

ITT £ 4.2«.M5) (,0.0 ,) l. ,„ „,„ 

(30 .„„ .„ tlc . nhydtld . (30 ie ^ ^ - ^ 



- 30 - 



is kept at roo„ temperature for 48 h. Pyridine and the excess of the 
reagent are removed by evaporating vith ethanol under reduced 

pressure. The residue is purified bv eo1,,m„ ^ 

. ... . . m P fl Dy Colun,n chromatography on silica 

gel using chloroform as eluent. The crude product is recrystallized 

zztrir'iTT u dricd in vacu ° to c °— to 

It l£ ^'^'"^-^^^PW^-ZH-J-benzopyran^ 

^^32: As example 31, but using 3 > A-dihydro.6,7-dihydroxy-3- 

« I r aT r yl> ' 2H T ben20Pyran lCP * PhytOChe » ia ^ 13, 2203 
7 I , P ? nt ,264,509J O0 - 3 8> lnStCad «* 3,4-dihydro- 
, -d hydroxy^-C^ethoxyphenyD-ZH-l-benzopyran. 3,4-Dihydro- 

P^ff i CXaBPle U8lng 3 ' 4 -^^--6,7-di h ydroxy-3- 

' * f °- 6 ' 7 " dihy dr0 ^- 3 -<*-ethoxyphenyl)-2H-l-benzopyran 
! lor :°- 6 ' 7 - dlaCet0 -- 3 -^«-^ben 2 opyran is obtained; 

STgit; LTdT aBlne <4 -° 8> ^ dlc "«odiphenyl B ethane 

^ItZtlt V 80lUtl ° n f ° f 3 ' 4 - dl ^.^^ydroxy-3- (4 - 
noxyphenyl)-2H-l-ben 2 opyran Up. US patent 4,264 5091 fl 4 .% . 
pyridine (50 ml) containing 1 X of * - \ * 91 "' 4 8> ln 
50* for ti j u The 8olut *<>n i« warned at 

<1» .1). n is „ tt . ct(!d „ lth dlch j oro „. tt , 

«sl*ht 3im, ! , ylng ln VaCUO to instant 

weight, 3 '*-^ydro-6,7.diphenyl. l ethylenedioxy-3>(4^ethoxyphenyl)- 
2H-l-benropyra„ is obtained; ». p . 138-139*. *oxyphenyl) 

^52Ele_35: Triethylamine (2.02 e) and 3 4 mi. a , . 
<3,4-di„ethoxyphe„y»-2H j l 3 ' 4 - dl »>ydro-7,8-dihydroxy-3- 

dissolved in^ridL ^ ^ 2 » <°' 75 •> •« 

pyridine (20 ml) containing 1 % of water . A 
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dichlorodiphenylmethane (1.77 g) ln pyridine (5 «1) is slowly 
added. The fixture i. heated at 70* for 4 h. The solution i. then 
poured into water (250 ml) and evaporated in vacuo to a volume of 
about 100 «1. It ia then extracted with ethyl acetate (3 x 100 ml) 
the combined organic aolutiona are washed with water (2 x 50 ml) and 
evaporated to drynesa under reduced pressure. The residue is 
purified by column chromatography on ailica gel using dichloro- 
methane/hexane 1:1 as eluent. The product is recrystalli«d fro. 
hexane. After drying in vacuo to conatant weight, 3,4-dihydro-7 8- 

dl P henyl B ethylenedioxy-3-(3,4-di B ethoxyphenyl)-2H-l-benzopyran is 
obtained; m.p. 137-138°. 

EXSmpU 36; 7 ' 8 - Dlh y drox y- 3 -(3-»ethylphenyl)-4H-l-be„zopyra„-4-o„e 
(100 »g), dissolved in a mixture of ethanol/dioxan 2:1 (75 .1) is 
hydrogenated for 24 h at room temperature over palladium 10 X on 
active charcoal (50 mg) in the pre.ence of p-toluene.ulphonic acid 
monohydrate (50 mg). After filtration of the catalyst, the filtrate 
i. evaporated under vacuum to a mini™ volume, then diluted with 
water (75 ml) and neutralized to pH 7 by addition of a aaturated 
solution of NaHCO,. An oil la obtained which ,a extracted with ethyl 
acetate. The extract is dried over magnesium sulphate and evaporated 
under vacuum to yield an amorphous solid which is dissolved in 
ethylene chloride and eluted on a ailica gel column. After evapora- 

tZ °1 I k fraCtl0n ' ° btaln8 3 '*- d ^o-7.8-d,hydroxy-3- 

(3-methyl P henyl)-2H-l-benzo P yran, ».p. 95-96'. 

The starting material, are prepared aa follows: 

(a) As example 8, but using 2,3,4-trihydroxyphenyl-3'-methylbenryl- 
ketone Instead of 2 4 «wf r 4uj ^ 1 * , "*J rA 

7 8 mw , ,\ ^^"^"^"^'--athylbenzylketone. 
/,8-Dihydroxy-3-(3-methylphenvl)-4H-1-K^. l 
«.p. 268°. v^nyi) 0H-l-benzopyran-4-one ia obtained, 



♦ I I • t 
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(b) As example 1, but using pyrogallol Instead of 1 ,2,4-trihydroxy- 
benzene and 3-methylphenylacetonitrile Instead of 4-methylphenyl- 

acetonltrlle. 2,3,4-Trihydroxyphenyl-3 , -methylbenzylketone la 
obtained, a. p. 141°. 

Example 37 t As example 36, but using 7,8-dihydroxy-3-(3-carboxy- 
phenyl)-4H-l-benzopyran-4-one (100 mg) instead of 7,8-dihydroxy- 
3-(3-methylphenyl)-4H-l-benzo P yran-4-one. After neutralization to 
pH 7 by addition of a saturated solution of KaHCO,, there la a 

precipitation of crystals of 3,4-dihydro-7,8-dihydroxy-3-(3-carboxy 
phenyl )-2H-l-benzopyran, a. p. 194-195°. 

The starting materials are prepared as follows: 

(a) As example 8. but using 2,3,4-trihydroxyphenyl-3'-carboxybenzyl- 

ketone instead of 2,4.5-trihydroxyphenyl-4'-«ethylbenzylketone. 

7,8-Dihydroxy-3-(3-carboxyphenyl)-4H-l-benzopyran-4-one i. 
obtained, m.p. 313-314°. 

(b) As example 1, but using pyrogallol instead of 1,2,4-trihydroxy- 
benzene and 3-carboxyphenylacetonitrile instead of 4-methylphenyl- 

acetonitrile. 2,3,4-Trihydroxyphenyl-3'-carboxybenzylketone ia 
obtained, m.p. 222°. 

^ ample 38 1 " eXan P le 36 » but using 7,8-dihydroxy-3-(4-nitro- 
Phenyl)-4H-l-benzopyran-4-one [cp. J. Sc i. l„ d . Research (India) 
2PB, 334 (1961)] (300 mg) instead of 7,8-dihydroxy-3-(3-methyl- 
phenyl)-4H-l-benzopyran-4-one. After neutralization to pH 7 by 
addition of a saturated solution of NaHCOj , a precipitate is 
obtained which is filtered, washed with water and dried under vacuum 
over phosphorous pentoxide. The mother liquor 1. acidified to pH 4.5 
and extracted with ethyl acetate. The organic layer 1. evaporated to 
dryness under vacuum to yield a solid. The two fraction, consist of 
» P «0 ' ^^"^^^ 4— i-phenyl>-2H-l -t,e„« Py „ n . 



ExaWPle 39 ; 6 ' 7 -WMroxy-3-( 3-»ethylphenyl)-4H-l-benzopyran-4-one 
(1.2 g), dissolved in a fixture of dioxan/ethanol 4:6 (40 ml) i s 
hydrogenated for 24 h at room temperature over palladium 5 X on 
active charcoal (0.48 g) in the presence of a few drops of concen- 
trated sulphuric acid. After filtration of the catalyst, the 
filtrate is evaporated to dryness under vacuum. An oil is obtained 
which is dissolved in methylene chloride. The solution is washed 
with water and dried over magnesium sulphate to give an oil which on 

crystallization yields 3,4-dihydro-6,7-dihydroxy-3-(3-methylphenyl>- 
2H-l-benzopyran, m.p. 146-148°. 

The starting materials are prepared as follows: 

U) As example 8, but using 2,4,5-trihydroxyphe„yl-3'-methylbenzyl- 
ketone instead of 2,4,5-trihydroxyphenyl-4'-methylbenzylketone. 

6,7-Dihydroxy-3-(3-methylphenyl)-4H-l-benzo P yra„-4-one is obtained 
m.p. 258*. «nea, 

(b) As example 1, but using 3-methylphenylacetonitrile instead of 

4-«ethylphe„ylacetonitrile. 2,4.5-Trihydroxyphenyl-3'-methylbenzyl- 
ketone is obtained, m.p. 197°, 

1^2l^6,7-Dihydroxy-3-(4-f,uoro P henyl)-4H-l-benzopy M ^ 
(1.2 z>, dissolved in a mixture of dioxan/ethanol 4:6 (40 .1) ia 
hydrogenated for 24 h at room temperature over palladium 5 % on 
active charcoal (0.48 g) ln the presence of a few drops of cone, 
sulphuric acid. After filtration of the catalyst, the fil trate la 
evaporated to dryness under vacuum. An oil is obtained v !llch 

cryatanizes to give 3,4-dihydro-6,7-dihydroxy-3-(4-fluorophen y l)- 
^H-l-benzopyran, id. p. 135-137°. 

The starting materials are prepared as follows: 



(a) As example 8, but using 2,4,5-trihydroxy P henyl-4'-fluorobe»zvl- 
ketone instead of 2,4,5-trihydroxyphenyl-4'- B ethylbenzylketone 

6,7-Dihydroxy-3-(4-fluorophenyl)-4H-l-benzopy ra „-4-one is obtained 
m.p. 296°. 

(b) As example 1 , but using 4-fluorophenylacetonitrile instead of 
4-methylphenylacetonitrile. 2,4,5-Trihydroxyphenyl-4'-f luorobenzyl- 
ketone is obtained, m.p. 189-190°. 

Example 41 : As example 40, but using 7,8-dihydroxy-3-phenyl-4H-l- 
benzopyran-4-one [cp. Zh. Org. Khim. 40, 2459 (1970) and Zh. Org 
Khim. 5, 515 (1969)] (1.2 g) instead of 6,7-dihyd7ox7-3-(4-fluoro- 
phenyl)-4H-l-benzopyran-4-one. After evaporation of the filtrate 
the residue is washed with water and dried under vacuum to give ' 
3,4-dihydro-7.8-dihydroxy-3-phenyl-2H-l-benzopyran, m.p. 138*. 

Example 42: As example 36, but using 6,7-dihydroxy-3-(3,4-methylene- 
dioxyphenylMH-l-benzopyran-4-one ( C p. Bull. Chem. Soc. Japan 38 
612 0 965)) (900 mg) lnstea d of 7,8-dihydroxy-3-(3-methyl ph e n yir 
H-l-benzopyran-4-one. After neutralization to pH 7, a precipitate 

CHcT/nt WMCh ^ PUrlfl ° d by elUtl ° n °" 8 8lllca ^ «*~ 

CHCl j/dl iso P ro P ylether 1:1) to yleld 3,4-dihydro-6,7-dihydroxy-3- 
(3,4-»ethylenedioxyphenyl)-2H-l-benzopyran, m.p. 163-164°. 

E ; a \ Ple " ; / 9 eXaBple «°« but 6-n-bexyl-7-hydroxy-3-(4- ffl eth- 
vp enyl) -4„- -benzopyran-4-one (1.2 g) ln9t ead of 6,7-dibydroxy-3- 

- luorophenyl)-4H-l-benzopyran-4-one. After evaporation of th7 
trate, the residue is eluted on a silicagel column (CH 2 C1 2 ): the 
-an fraction yields an oil which crystallizes and represents 

3,4-dihydro-6-n-hexyl-7-hydroxy-3-(4-methoxyphenyl)-2H-l-benzo- 
pyran, m.p. 64-66°. 



The starting materials are prepared a. follows: 



(a) As example 8, but using 5-n-hexyl-2,4-dihydroxy P henyl-4'-meth- 
oxybenzylketone instead of 2,4,5-trihydroxyphenyl-4'-methylbenzyl- 

ketone. 6-n-Hexyl-7-hydroxy-3-(4-» e thoxyphenyl)-4H-l-benzopyran- 
4-one is obtained, m.p. 188°. 

(b) Aa example 1, but using 4-n-hexylresorcinol instead of 1,2,4- 
trlhydroxybenzene and 4-methoxyphenylacetonitrile instead of' ' 

4-.ethylphenylacetonitrile. 5-n-Hexyl-2,4-dihydroxyphenyl-4'-«eth- 
oxybenzylketone is obtained, m.p. 137°. 

Example 44; As example 36, but using 7,8-dihydroxy-3-(3-fluoro- 
phenyl)-4H-l-benzopyran-4-one (544 mg) instead of 7,8-dihydroxy- 
3-(3-»ethylphenyl)-4H-l-benzopyran-4-one. After extraction with 
ethyl acetate, the organic solution is washed with water and eva- 
porated under vacuum to yield 3,4-dihydro-7,8-dihydroxy-3-(3-fluoro 
phenyl )-2H-l-benzopyran, m.p. 148-149°. 

The starting materials are prepared aa follows: 

(a) As example 8, but using 2,3,4-trihydroxyphenyl-3'-fluorobenzyl- 
ketone instead of 2,4,5-trihydroxyphenyl-4'-methylbenzylketone. 

7 , 8-Dihydroxy-3-( 3-f luorophenyl)-4H-l-benzopyran-4-one is obtained 
m.p. 230°. ' 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 
benzene and 3-fluorophenylacetonitrile instead of 4-methylphenvl- 

acetonitrile. 2, 3,4-Trihydroxyphenyl-3'-fluorobenzylketone is ' 
obtained, n.p. 162. 

Example 45: As example 40, but using 6,7-dihydroxy-3-(3-fluoro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) i n8tea d of 6,7-dihydroxy-3- 
(4-fluorophenyl)-4H-l-benzopyran-4-o„e. After evaporation of the 
fl Urate, the oily residue i. dissolved in methylene chloride. The 
aolution is washed with water, dried ov« magnesium sulphate and 
evaporated to dryness under vacuum. Th. residue is purified by 
elution on a silica gel column (CHCls/dii.opropyl ether 1:1) „ nd the 



oil repenting the main fraction on crystallization yields 

3,A-dihydro-6,7-dihydroxy-3-(3-fl«orophenyl)-2H-l-benzo Py ra„ 
m.p. 121-123°. * 



The starting materials are prepared as foil 



ovs: 



(a) As exemple 8, but using 2.4,5-trihydroxyphenyl-3'-f luorobenzyl- 

ketone instead of 2,4,5-trihydroxyphenyl-4'-methylbenzylketone 

6,7-Dihydroxy-3-(3-fluorophenyl)-4H-l-benzopyran-4-one is obtained 
m.p. 277°. °' 

(b) As example 1, but using 3-f luorophenylacetonitTile instead of 

4-»ethyl P henylacetonitrile. 2,4,5-Trihydroxyphenyl-3'-fluorobenzyl- 
Ketone is obtained, m.p. 209°. 

^""P 1 * * 6t - A9 exaB P le 36 » ^t using 7-hydroxy-8-methyl-3-<3 4- 

r« h l en ! dl ° XyPhenyl) ' 4H ' 1 " ben20pyran - 4 - One 000 »*> ^'tead'of 
7 > 8-dih y droxy-3-(3-methylphenyl).4H-l.benzopyran-4-one. After 
neutralization to p„ 7, a precipitate is formed which is filtered, 
washed with water and dried under vacuum to give 3,4-dihydro-7- 

The starting materials are prepared a. follows: 

'TV' U8ln£ 2 ' 4 - dlh ^-3--thylphenyl-3.,4.- 
- hy enedioxybenzylketone instead of 2,4,5-trihydroxyphenyl-V- 
*ethy benzylketone. 7-Hydroxy-8-methyl-3-(3,4-methylenedioxy- 
phenyl)-4H-l-benzo P y r an.4-one is obtained, m.p. 270-272'. 

L b ihv A d C T le U8lng 2 ' 6 ^^toluene instead of 1.2.4- 

-SZTr'; 8n<l ^^^^^^-cetonitrile in.t ad 

methvT H 7 t0nltrlle ' 2 ' 4 - Dih ^oxy-3-»ethylphenyl-3'.4.- 
-ethylenedioxybenzylketone is obtained, m.p. ,64°. 



Example 47 t Aa example 36, but ualng 7-hydroxy-8-methyl-3-(3-ethoxy. 
carbonyl P henyl)-4H-l-benzopyran-4-one (100 »g) instead of 7 8-di- 
hydroxy-3-(3-»ethylphenyl)-4H-l-ben 2 opyran-4-one. After neutraliza- 
tion, a crystalline precipitate ia formed which ia filtered, washed 
with water and dried under vacuum to give 3,4-dihydro-7-hydroxy-8- 
»ethyl-3-(3-ethoxycarbonylphenyl)-2H-l-benzopyran, .. p . 143-144'. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4-dihydroxy-3-»ethyl P henyl-3'-ethoxy- 
carbonylbenzylketone instead of 2,4,5-trihydroxy P henyl-4'-methyl- 
benzylketone. 7-Hydroxy-8-meth y l-3-<3-ethoxycarbonyl P henyl)-4H-l- 
benzopyran-4-one is obtained, m.p. 222°. 

(b) As example 1, but using 2,6-dihydroxytoluene instead of 1 2 4- 
trihydroxybenzene and 3-ethoxycarbonylphenylacetonitrile instead of 
4-»ethylphenylacetonitrile. 2,4-Dihydroxy-3-»ethylphenyl-3'-ethoxy- 
carbonylbenzylketone is obtained, m.p. 157'. 

** aiBpU A8: Aa exaa P le 36 • b«t using 7-hydroxy-8-»ethyl-3-(3-tri- 
fluoro»ethylphenyl)-4H-l-ben 2 opyran-4-one (100 »g) instead of 

7,8-dihydroxy-3-(3-methyl P henyl)-4H-l-benzopyran-4-one. After 
extraction with ethyl acetate, the organic layer i. washed with 
water, dried over magnesium sulphate, then evaporated under vacuum 

to give 3,4-dihydro-7-hydroxy-8-methyl-3-(3-trifluoromethyl P henyl)- 
ZH-l-benzopyran as an oil. 1 H-NHR (d 6 -DMSO): t - 7 6 
(».4H,Aromaten-H); 6,7 (d,lH,Arom.-H); 6.4 (d,lH,Aro».-H); 
2.0 (s,3H,CH 3 ). MS: m/e - 308 (M + ). 

The starting materials are prepared a. follows: 

(-) As example 8, but using 2,4-dihydroxy-3-methylphenyl-3'-tri- 
fWomethylbenzylketone instead of 2.4.5-trihydroxyphenyl-4'- 
-thy benzylketone. 7-Hydroxy-8-methyl-3-( 3-trif luoromethyl P henyl)- 
4H-l-benzopyran-4-one is obtained, m.p. 283-284'. 



(b) As example 1, but using 2 , 6-dihydroxy toluene instead of 1,2,4- 
trihydroxybenzene and 3-trif luoromethylphenylacetonitrile Instead of 
4-methylphenylacetonitrile. 2,4-Dihydroxy-3-methylphenyl-3 , -tri- 
fluoromethylbenzylketone is obtained, m.p. 167°. 

Example 49: As example 40, but using 7,8-dimethoxy-3-(4-methyl- 
phenyl)-4hM-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy- 
3-(4-fluorophenyl)-4H-l-benzopyran-4-one. After evaporation of the 
filtrate, the residue is washed with water and dried under vacuum to 

yield 3,4-dihydro-7 > 8-dimethoxy-3-(4^ethylphenyl) r 2H z l-benzopyran, 
».p. 98-99°. 



The starting material is prepared as follows: 

a) 7,8-Dihydroxy3-(4-methylphenyl)-4H-l-benzopyran-4-one (2.7 g), 
described in example 9, is dissolved in dry acetone (50 ml). 
Pyrolyzed potassium carbonate (4.14 g) is added and the mixture is 
heated to reflux. A aolution of methyl sulphate (3.78 g) in acetone 
(10 si) ia then added dropwise and heating la maintained for three 
■ore hours. After cooling, the solid is filtered and the aolution la 
evaporated to dryneaa under vacuum. Water is added to the residue 
which is filtered, washed with an aqueous sodium hydroxide solution 
(1 N) then with water and dried. After crystallization in methanol, 

7,8-di»ethoxy-3-(4-methylphenyl)-4H-l-benzopyran-4-one is obtained, 
».p. 135°. 



Example 50: As example 39, but using 7-hydroxy-8-methyl-3-(4-chloro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3-(3- 
•ethylphenyl)-4H-l-benropyran-4-one. Tetr.hydrofuran and acetic acid 
are uaed instead of dioxan/ethanol and aulphuric acid. The resulting 
oil is finally purified by elution on a ailica gel column (CHC1,) to 

yield 3.*-dihydro-7-hydroxy-8-»ethyl-3-(4-chlorophenyl)-2H-l-benio- 
pyran, m.p. 98-100*. 

The starting materlale are prepared aa follower 



(a) As example 8, but using 2,4-dihydroxy-3-methylphenyl-4'-chloro- 
benzylketone instead of 2,4,5-trihydroxyphenyl-4'-methylbenzyl- 

ketone. 7-Hydroxy-8-methyl-3-(4-chlorophenyl)-4H-l-benzopyran-4-one 
is obtained, m.p. 296-297*. 

(b) As example 1, but using 2,6-dihydroxytoluene instead of 1,2,4- 
trihydroxybenzene and 4-cblorophenylacetonitrile instead of 4- 
methylphenylacetonitrile. 2,4-Dihydroxy-3-methylphenyl-4 , -chloro- 
benzylketone is obtained, m.p. 167°. 

Example 51 t As example 39, but using 6,7-dihydroxy-3-(4-amino- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(3-methylphenyl)-4H-l-benzopyran-4-one. The resulting oil 
corresponds to 3,4-dihydro-6,7-dihydroxy-3-(4-aminophenyl)- 
2H-l-benzopyran. It is converted to the corresponding hydrochloride 
and also to the corresponding hemisulfate. 

The starting material is prepared as follows: 

a) 6,7-Dihydroxy-3-(4-nitrophenyl)-4n-l-benzopyran-4-one 
Icp. J. Inst. Chem. (Calcutta) 43, 234 (1971)] (1 g) i s dissolved in 
250 ml of a mixture of dioxan and ethanol 1:1. Raney nickel (0.45 g) 
is added and the mixture is hydrogenated for 18 h at room tempera- 
ture, then filtered. The solution is evaporated under vacuum to 
about one third of its original volume until a precipitate occura 
which is filtered and crystallized in dioxan to give 6,7-dihydroxy- 
3-(4-aminophenyl)-4H-l-benzopyran-4-one, m.p. 305-306°. 

Example 52; As example 39, but using 6,7-dihydroxy-3-(3-chloro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(3-»ethylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic 
acid are used instead of dioxan/ethanol and sulphuric acid. The 
resulting oil crystallizes to give 3,4-dihydro-6,7-dihydroxy-3-(3- 
chlorophenyl )-2H-l -benzopyran . 



The starting materials are prepared as foil 
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(.) As .^U 8, but „..„, 2.4,5-tr 1 b r .„» y phe„ y l-J'-cl.l.rob. ra ,l- 

6,7-D by ^WU^^H.^^^ u ^ 
m.p. JUo . 

(b) As example 1 , but using 3-chlorophen y lacetonitrile instead of 

4-ethylphenylacetonitrile. 2,4,5-T r i hy droxyphen yl .3'-chlorobenz y l- 
ketone is obtained, ©.p. 212°. 

1x^3: As example 40, but using 6,7-dihvdrox y .3-(3-trifl U oro- 
»eth y lphen y l)-4H-l-ben 2 o Py ran-4-one (1.2 g) i„ 8tead of 6>7 . dl . 
^H^^,+ 1 ^ 1( ^ i After evaporation 

olu i r""; T r68ldUe 18 dl88 ° 1Ved ln Bethylene ^e 
solution is washed with water, dried over »agnesiu B su l phate and 

evaporated under vacuum to vlelrf * a a4\..j * -, ... 

, yleld 3 »* dlh y d ro-6,7-dih y drox y -3-(3-tri- 

fluoron,eth y lphen y l)-2H-l-ben 2 o Py ran, m.p. 1 39-141-. 

The starting materials are prepared as follows: 

l^vlV'T U31 " 8 2 ' 4 ' 5 - tri ^-^en y l-3.-trifl U oro- 

»eth y ben 2y l ke tone instead of 2,4,5-^^0X^1-4.-^1- 

benz.1 et 6 .7-Dih y drox y -3-(3-trifl 0 oro B eth y lphen y l,-4„-l-ben,o- 
p y ran-4-one is obtained, m.p. 274-275°. 

i ( n b !teaV X fT e \ ^ U8lng 3 - tr1 "— -h y l P hen y lacetonitrile 
n a d of 4- nethy l P hen y lacetonitrile. 2,4,5-Trih y drox yp hen y l- 3 .- 
trifluoro ffl eth y lben 2y lketone is obtained, a .p. ,70'. 

I "ff~ I * eXMPle 39 * bUt U8ln * ^8- d i«ydrox y -3-(3-trifl UO ro- 
»eth y l P hen y l)-4H-l-ben 2 op y ran-4-o n< , n o \ * \ "niuoro 
v j , ,„ "P/ran *» one (1.2 g) instead of 6,7-di- 

^M^«b y lpb royl) . w . 1 ^ Mom , n .^ i)< 

» r it 1 ;?: ,i " tion °° • - 1 




The starting materials are prepared as follows: 

(a) As example 8, but using 2,3,4-trihydroxyphenyl-3 , -trifluoro- 
methylbenzylketone instead of 2,4,5-trihydroxyphenyl-4'-methyl- 
benzylketone. 7,8-Dihydroxy-3-(3-trifluoro.nethylphenyl)-4H-l- 
benzopyran-4-one is obtained, m.p. 225°. 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 
benzene and 3-trifluoromethylphenylacetonitrile instead of 4-»ethyl- 
phenylacetonitrile. 2, 3,4-Trihydroxyphenyl-3'-tri-f.luoro»ethyl- 
benzylketone is obtained, m.p. 171°. 

Example 55: As example 39, but using 7,8-dihydroxy-3-(3-chloro- 
phenylMH-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(3-methylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic 
acid are used instead of dioxan/etbanol and sulphuric acid. The 
resulting oil crystallizes to give 3,4-dihydro-7,8-dihydroxy-3-( 3- 
chlorophenyl)-2H-l-benzopyran, m.p. 99-101°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2, 3,4-trihydroxyphenyl-3'-chlorobenzyl- 

ketone instead of 2,4,5-trihydroxyphenyl-4'- ffle thylbenzylketone. 

7,8-Dihydroxy-3-(3-chloroph e nyl)-4H-l-benzopyran-4-one is obtained 
m.p. 258°. 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 
benzene and 3-chlorophenylacetonitrlle instead of 4-methyl phenyl- 
acetonitrile. 2,3,4-Trihydroxyphenyl-3'-chlorobenzylketone is 
obtained, m.p. 155°. 

EXaiBple 56? - A8 exaB P le ^t using 7,8-dihydroxy-3-(4-fluoro- 
phenyl)-4H-l-be„zopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3- 
(4-fluoro P henyl)-4H-l-benzo P yran-4-one. After evaporation of the 
filtrate, the residue is washed with water, dried under vacuum and 
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Own purified by tlatim m 

»-P. 166-168°. Pnenyij -2H-1 -benropyran, 



The starting materials are 



prepared as follows: 



<a) As exanple 8, but using 2 3 a 
^one instead of ^.S-tri^x ^ 

7.8-Dihydroxy-3-(4-f luorophenyl) _ 4 y H P * ^'^ylketone. 
»-P- 289°. * ' ^"^^""pyran^-one ls obtained, 

? to„ itrlle . 2,3,,- Trl j dro x; ;; teaa ; f 4 -° ethyi ^- 

obtained, B . p . l52 \ 19 " yl 4 - fluo ™ben 2 ylketone ia 

^S2!ple_57: As exaaple 39 but 

hydroX yP^nyl)-4H-l-benzopyran-« on"! i ' ''^^^y-^' 
instead of 6,7-dihydroxy-l 3 "1 , " ] «■* «> 

* «sultin g oil crystal^; ^1 1^^ 1 ^^^. 

^Ple_58: As example 39, but uaing 6 7- dlh , 

Phenyl). 4 H-l-ben 2 opyran-4-one (1 2 \ < "^^(H^. 
< 3 -ethylp henyl) . 4H . 1 . ben2 ; 2 «> ln "ead of 6,7-dihydroxy-3- 

to give 3,4- dlhydro ! 6 . dlh ° n ;' reSUUln8 011 
2«-l-benzopyran, .. p . ,J . , £ m *° K *^*<^"^l** v l>- 

—Material, are „ 
a> AS exaB P le 8» but using 2,4 a 

benzylketone instead of 2 4 ^ r ^ tr , lhydr °^ he ^l-4'-iso P ro P y,. 
k «one. 6,7-Dihydroxy-3- ( ; ' ^ trlh y d ™*yphenyl-4 • -methylbenzyl- 
18 Stained, „. p . ^^^l^*^ 
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b) As example 1, but using 4-isopropylphenylacetonitrile lnstead of 
4-methylphenylacetonitrile. 2^5-^^,. 
benzylketone is obtained, m.p* \3\° . 

^1^52: As example 39, but using 6,7-dihydroxy-3-(4- car boxy- 
»ethylphenyl)-4H-l-benzo P yran-4-one (1.2 g) instead of 6,7-di- 
hydroxy-3-(3- tt ethyi P henyl)-4„-l- b enzopy ra n-4-one. The resulting oil 
crystallizes to give 3,4-dihydro-6,7-dihydroxy-3-(4-ethoxy-carb- 
onylmethylphenyl)-2H-l-ben 2 opyran, m.p. 164 - 166°. 

The starting materials are prepared as follovsr 

a) 6 ; ^Dihydroxy-3-(4-c y ano B ethylphenyl)-4H-l-benzopyran-4-one (1 g) 
s d ssolved in a mixture of conc . hydrochlorlc ^ ^ ^ 

M OO . ) then the solution is boiled for 2 h. After evaporation 
of he so ution under vacuo* and crystallization of the residue in a 
mixture of ethanol and water 6 7-.i-it.»,i ■> il 

VD-4H-1 ^ , dlh y d ^y-3-(4-carboxy»ethylphen- 

ylj 4H l-benzo P yran-4-one i 3 obtained, ».p. 278-280°. 

b) As example 8, but using 2,4,5-trihydroxyphenyl-4.-cyanomethyl- 
benzylketone instesd of 2,4,5-trihydroxyphenyl-A.^ethylbenzyl- 

ketone 6, 7-Dihydroxy-3-(4-cyanomethylphenyl)-4H-l-benzopyran-4-one 
is obtained, m.p. 258-260°. 

»«hylb. nl yll et „„ e u obtained, ..p. 195- I96 .. 

U^UJSJ. A, „..pl. 39, b« ual „ 8 6,7-dlh, d ,„» y -3-<4- p h.„ y ,- 

■ '^i)*,.^,^ (1 . 2 „ z 

" ;",""" 1U - " 8l « 3 ."-«Mro- 6 .7-dJh y d„, y -3-« < - ph .„ yl . 
The .tartlng Mterl „ ^ 



a) M-Dihydroxy-3-(4-a»inophenyl)-4H-l-benzopyran-4-one (see 
Example 51aJ (538 »g) lo dissolved in a mixture of diethyl- 
amide and water 15:85 (5 ml) and the solution is heated to 90° 
in the presence of benzenesulfonyl chloride (210 ag). After 
15 minutes the P H has dropped to 3 and it is adjusted to 9 by 
addition of a 25 % sodium hydroxide solution. Benzenesulfonyl 
chloride (additional 143 mg) and 25 % sodium hydroxide solution 
(total amount used: 1 ml) are added in the same way until the pH 
does not vary any more. Aqueous hydrochloric acid is then added to 
lower the pH to 3 and the solution is cooled until precipitation 
occurs. The precipitate is filtered, washed with water and dried to 

give «.7-dihydroxy-3-(4-phenylsulfonyla»ino P henyl)-4H-l-benzopyran- 
4-one, m.p. 285-286°. 



EXample 61 : A8 eXaB P le 40 » b «t using 6,7-dihydroxy-3-(3-ethoxy- 
carbonylphenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6 7-di- 
hydroxy-3-(4-fl uor0 phenyl)-4H-l-benzopy r an-4-one. After evaporation 
of the filtrate, the residue crystallizes to give 3,4-dihydro-6,7- 
dihydroxy-3-( 3-ethoxycarbonylphenyl)-2H-l-benzopyran, m.p. 1 31-1 33' . 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4.5-trihydroxyphenyl-3'-ethoxycarbo- 
nylbenzylketone instead of 2.4,5-trihydroxyphenyl-4'-methylbenzyl- 
ketone. After purification by column chromatography (silica gel/ 
toluene :methanol 100:5), 6,7-dihvdrow--* t\ a 

,„ . . , * ' ainydrox y- 3 -<3-ethoxycarbonylphenyl)- 

4H-l-benzopyran-4-one is obtained, m.p. 217-218°. 

(b) As example 1, but using 3-ethoxycarbonylphenylacetonitrile 
instead of ^ethylphenylacetonitrile. After purification by column 
chroma ography (silica gel/methylene chloride Methanol 20:1) and 
crystallization from a mixture of methanol and water, 2,4,5-tri- 

hydroxyphenyl-3'-ethoxycarbonylbenzylketone is obtained 
m.p. 177-178°. ' 
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EXflttple 62t AS eXaBple 39 « but M-dihydroxy-3-(4-acetylamino- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6, 7-dihydroxy-3-(3- 
»ethylphenyl)-4H-l-benzopyran-4-one. The resulting oil crystallize. 

to give 3.4-dihydro-6,7-dihydroxy-3-(4-acetyla B i„o P henyl)-2H-l- 
benzopyran, m.p. 201-203° (88% purity). 

The starting material ia prepared aa follows: 

a) 7 -Acetyloxy-6-hydroxy-3-(4-acetyla ffl inophenyl)-4H-l-benzopyra„-4- 
one (see Example 65aJ (20 mg) is dissolved in a mixture of 1» 
aqueous hydrochloric acid and ethanol 1:1 (10 ml) and 8tlrred durlng 
12 h at room temperature. The solution is then extracted vith 
dichloromethane, the dichloromethane layer is washed with water and 
evaporated to dryness under vacuus, to give 6,7-dihydroxy-3-(4-acet- 
ylaminophenyl)-4H-l-benzopyran-4-one, m.p. >310° (dec). 

EXflmple 63 1 As exan, P le 39 « »>«t using 6,7-dihydroxy-3-(3-«ethyl- 
sulfonylphenyl)-4H-l-benzopyran-4-one instead of 6,7-dihydroxy-3- 
(3- B ethylphenyl)-4H-l-benzopyran-4-one. 3,4-Dihydro-6, 7-dihydroxy- 
3-(3- ffl ethylsulfonylphenyl)-2H-l-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As example 8. but using 2,4,5-trihydroxy P henyl-3'-methylsul- 
fonylbenzylketone instead of 2,4 > 5-trihydroxyphenyl-4'-„ethyl- 
benzylketone. 6,7-Dihydroxy-3-(3-methylsulfonylphenyl)-4-H-l- 
ben2opyran-4-one is obtained. 

b) As example 1, but using 3-methylsulfonylphenylacetonitrile 
instead of 4-methylphenylacetonitrile. 2,4,5-Trihydroxyphenyl-3'- 
aethylsulfonylbenzylketone is obtained. 

^1^1 As example 39, but using 6,7-dihydroxy-3-(3-tert-butyl- 

17 " B 'K en " Pyran ' 4 ' 0ne lnatCad ° f 6 . 7 - d ^oxy-3-(3-methyl- 
ph n 1 -4H J-benzopyran-4-one. 3,4-Dihydro-6,7-dihydroxy-3- ( 3-te t- 
butylphenyl)-2H-l-be„zo P yra„ i. obtained. 



The starting materials are prepared as foil 



a) As example 8, but using 2,4,5-trihydroxyphenyl-3'-tert-butyl- 
benzylketone instead of 2,4.5-trihydroxyphenyl-4'- m ethylbenzyl- 

ketone. 7-Dihydroxy-3-(3-tert-butylphenyl)-4H-l-ben 2 opyran-4-one 
is obtained. 

b) As example 1, but using 3-tert-butylphenylacetonitrile instead of 

4-methylphenylacetonitrile. 2,4,5-Trihydroxyphenyl-3'-tert-butyl- 
benzylketone is obtained. 

Example 65; As example 39, but using 7-acetyloxy-6-hydroxy-3-(4- 
acetyla»inophenyl)-4H-l-be„ 2 opyran-4-one (20 »g) i„ 8tea d of 6 7 _ dl _ 
hydroxy-3-(3-methylphenyl)-4H-l-ben 2 opyran-4-one. The resulting oil 
crystallizes to give 3,4-dihydro-6,7-dihydroxy-3-<4-acetylan,ino- 
phenyl)-2H-l-benzopyran, n.p. 201-203° (88% purity). 

sta.ting material is prepared as follows: 

O <-.^Dih y drox y -3-(4-aminophenyl)-4H-l-be n zopyran-4-one [see 
Example 51a] (269 mg) is dissolved in ethanol (3 »1). Acetic 
anhydride (4 ml) is added and the solution heated to 70« for 2 5 h 
then left overnight at roo* temperature. The resulting precipice' 
is filtered washed with water and dried to give 7-acetyloxy-6- 

hydroxy-3-(4-acetylaminophenyl)-4H-l-benzo P yran-4-one 
o.p. 265 - 266°. 

J-^l * example 39, but using 7,8-dihydroxy-3-(4-acetyla B ino- 

h n - H - ■ en20Pyran " _0ne lnStGad ° f 6 .'-^Mroxy-3-(3-methyl- 
pheny ) 4H-l-benzo P yran-4-one. 3,4-Dihydro-7,8-dihydroxy-3-(4- 
acetylaminophenyl)-2H-l.benzo P yra„ i. obtained. 

The starting materials are prepared as follows: 



a) A. in example 8, but using 2,3,4-trihydroxyphenyl-4'-acetyl- 
aminobenzylketone instead of 2,4,5-trihydroxyphenyl-4«-methyl- 

benzylketone. M-Dihydroxy-3-(4-acetylaminophenyl)-4H-l-benzo- 
pyran-4-one is obtained. 

b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 

benzene and 4-acetyla«»inophenylacetonitrile instead of 4-methyl- 

Phenylacetonitrile. 2,3,4-Trihydroxyphe„yl-4'-acetyla»i„obe„zyl- 
ketone is obtained. 

A9 eXaBple 39 ' but ■•*»« 7.8-dihydroxy-3-(4-carba B oyl- 
phenyl)-4H-l-benzopyran-4-one instead of 6.7-dihydroxy-3-<3-methyl- 
phenyl)-4n-l-benzopyran-4-one. 3.4-Dihydro-7,8-dinydroxy-3-(4-carb a . 
«">ylphenyl)-2H-l-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) A. in example 8, but using 2,3,4-trihydroxyphenyl-4'-carba- 
»oylbenzylketone instead of 2,4,5-trihydroxyphenyl-4«-methyl- 

benzylketone. 7,8-Whydroxy-3-(4-carbamoylpbe„yl)-4H-l-benzo- 
pyran-4-one is obtained. 

b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxy- 

benzene and A-carba»oylpbenylacetonitr'.l e instead of 4-methylphenyl- 

acetonitrile. 2.3,4-Xribydroxypbenyl-4.-earbsmoylbenzylketone is 
obtained. 

l2 TT Ei ~~ A 7 Xa ° Ple 39 ' but 7,8-dibydroxy-3-(3-n-propyl- 
sulfonylpbenyl 4H-l-benzopy ra n-4-one instead of 6.7-dibydroxy 3- 
3-metbylpbenyl)-4„-,-benzo P yran-4-one. 3,4-Dihydro-7,8-dihydroxy- 
3-(3-n-propylsulfonylphenyl)-2H-l-benzopyra„ is obtained. 

The starting materials are prepaid as follows: 
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a) As example 8, but usins 2 3 L~+r4u„j 

fonylbenzyllcetone instead of 2 > 4 t 5-trihydroxyphenyl.4- B ethyl. 
benzylketone. ^hyd^^ 
benzopyran-4-one is obtained. 

b) a, ,. b « „, lns wrotallol txMMt of 1>2> 

fonylbenzylketone is obtained. 

^1^9: As example 39, but using 7,8-di 1B ethox y -3-(3-ca r box y - 

Phenyl,- H- -be„ 2 o Pyran -4-o n e. 3.4- Mhydro - 7 , 8 . dlBeth xy _L (3 _ ^ 
o*vphe»yl)-2H-l-beiKopyran is obtained. 

The starting material is prepared as follows: 

a) As example 49a but using 7,8-dib y drox y -3-(3-carbox yp ben y l,-4„-l 
benzo Py ra„-4-one ,see Example 37a) instead of 7,8-dihyd'- ( 
n.eth y lpnen y l)-4H-l-benzo Py ran-4-one. 7 , 8-Dimethoxv-3 f 3 k 
phen y l)-4„-,-ben 2 o Py ran-4-one is obtained ^-box y - 

iM^leJO: As example 39, but using 7.8-di B etbox y -3-(4-carbox y - 

„ v . e * 3 > 4 ~ Dln ydro-7,8-din>ethoxv-WA- 

carbox^ethoxyphenyD^H-l-benzopyran i. obtalned . M * 

The starting Bat erial is prepared as folw 
a) NaH is dissolved in drv d^ 0 »». i* 

*-o~ lop. J. J„. t '„ ' 3 - ( *- | """»W«yl)-«-l-b.n,.p, r .„- 

Inst ' CheB - (Calcutta) 43 234 no7i*l a* , , 
dry diBethylformanide i, »aa a , C1971>J. dissolved in 

acetic acJ rT V ^ 8l ° Wly ' the " a chloro- 

ecic acid. The solution is heated at 70° for ■» K a 
under vacuo, to about one third f / evaporated 

one third of its original volume. After 



cooling, water is added and a precipitate occurs which i. fll , „ 
and crystallized in methanol to glve 7,8-di Be thoxy-W4 
»'thoxyphenyl)-4H-l-benzopyran-4-one. ^"-carboxy- 

Exaaple 71: As example 39, but using 7 8-metlwi 
( 4 - ca rboxyphenyl ) -2H-1 -benzopyran is 

obtained ^ en ^dioxy- 

7 

Ike ".rting „teri,l s are ptepared „ foJlous . 

carboxybenzylketone instead of 2 4 5-i-,-,k^ t 

pyran-4-one is obtained. 1-benzo- 

trihydroxybenzene and i 
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The claims defining the invention are as follows 



1. A compound of the formula I 



r 

\ /'\ / \ 

T 7 * * 

L. B V I 



wherein the group OR represents hydroxy; lover alkoxy which is 
unsubstituted or substituted by hydroxy, lover alkoxy, amino, lover 
alkylamino, di-lover alkylandno, carboxy or lover alkoxycarbonyl; or lover 
alkanoyloxy; one of the radicals R* and R- represent, hydroxy, lover 
alkoxy, lover alkanoyloxy or lover alkyl and the other one is hydrogen- or 
the groups OR end R- together for* a bivalent methyl-enedioxy radical 
vhich is unsubstituted or substituted by 1 or 2 substituents selected fron, 
lover alkyl and phenyl, and R" is hydrogen; or the groups OR and R- 
together for- a bivalent metbylenedioxy radical vhich is unsubstituted or 
substituted by 1 or 2 substituents eel. ced fron, lover alkyl and phenyl 
and R. is hydrogen, and the ring B is unsubstituted or substituted by /to 
5 substitutents selected fron, lover alkyl, phenyl-lover alkyl 
diphenyl-lover alkyl. phenyl, lover alkanoyloxy, halogen, anUno, lover 
alkylamino, di-lover alkylan,ino, phenylamino, lover alkanoylan,ino 
benzoyls^; lover alkylsulfonylaaino. phenylaulfonylandno; lover 
alkanoyl, benzoyl, carboxy, lover alkoxycarbonyl, carbamoyl, H-lover 
alkylcarba»oyl, H.H-di-lover alkylcarbanoyl. cyano. ureido, N -lover 
alkylureido, lover alkylsulfonyl; phenylsulf onyl; lover alkyl which is 
substituted by hydroxy, lover alkoxy, a* no, lover alklas,ino. di-iover 
alkylanuno. halogen, carboxy or lover alkoxycarbonyl; lover alkoxy vhich 
is substituted by hydroxv l™,., .11. . 

allrvl • v * aXn °' l0W0r ■U**"***. di-lower 

alkyla*i„o. halogen, carboxy or lover alkoxycarbonyl; c - alkoxy; and 
bivalent methylenedioxy; 7 



or vherein the ring B is aonosubstituted by hydroxy, n,ethoxy 



or ethoxy, 



Oi62e/AMR ' 



- 51 - 



provided that R" is other than hydroxy, methoxy or ethoxy, if the group OR 
represents hydroxy, methoxy or ethoxy; or wherein the ring B is 
disubstituted by methoxy and lower alkoxy, provided in case of 
2-. ^-dijnetboxy substitution that R« and R" are other than methoxy, if the 
group or represents methoxy; with the proviso that the ring B Bust be 
substituted, if R' is hydroxy and the group or represents hydroxy or 
mothoxy; it being possible for all phenyl groups mentioned as such or in 
composed radicals to be unsubstituted or substituted by 1 to 5 

substituents selected from lower alkvl „n. v , 

aA *yi» lower alkoxy, halogen, hydroxy and 

nitro; or a salt thereof. 

2. A compound according to claim 1 of the formula I, wherein the group 
OR represents hydroxy, lower alkoxy or lower alkanoyloxy; one of the 
radicals R* and R- represents hydroxy, lower alkoxy, lower alkanoyloxy or ' 
lower alkyl and the other one is hydrogen; or the groups or and r* 
together from a bivalent methylenedioxy radical which is unsubstituted or 
substituted by 1 or 2 substituents selected from lower alkyl and phenyl 
and R- is hydrogen; or the group or and R- together form a bivalent 
methylenedioxy radical which is unsubstituted or substituted by 1 or 2 
substituents selected from lower alkyl and phenyl, and R- is hydrogen; and 
the ring B is unsubstituted or mono substituted by lower alkyl, lower 
alkanoyloxy, halogen, amino, lower alkylamino, di-lower alkylamino 
Phenylamino, lower alkanoylamino. ben.oylamino; lower alkylsulfonyiamino, 
phenylsulfonylamino; lower alkanoyl, benzoyl, carboxy. lower 
-Ikoxycarbonyl, carbamoyl, N -lower alkylcarbamoyl, N,N, —di— lower 
alkylcarbamoyl, cyano,- lower alkylsulfonyl; phenylsulf onyl; lower alkyl 
which is substituted by halogen, carboxy or lower alkoxycarbonyl; lower 
alkoxy which is substituted by carboxy or lower alkoxy carbonyl; or 
bivalent methylenedioxy; 
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or wherein the ring B is ^substituted by hydroxy or methoxy 
provided that R' is other than hydroxy, methoxy or ethoxy, if the 
group OR represents hydroxy, methoxy or ethoxy; 

or wherei, the ring B is disubstit ,ted by methoxy, provided in case 
of 2\4'-dimethoxy substitution that R' and R« are other than 
methoxy. if the group OR represents methoxy; 

with the proviso that the ring B must be substituted, if R' la 
hydroxy and the group OR represents hydroxy or methoxy; or a 
pharmaceutical^ acceptable salt thereof. 

3. A compound according to claim 1 of the formula I, wherein the 
group OR represent, hydroxy, lower alkoxy or lower alkanoyloxy; one 
of the radicals R' and R» represents hydroxy, lower alkoxy, lower 
alkanoyloxy or lower alkyl and the other one is hydrogen; or the 
groups OR and R' together form a bivalent methylenedioxy radical 
which is unsubstituted or disubstituted by phenyl, and R" i e 
hydrogen; or the groups OR and R» together for. a bivalent methyl- 
enedioxy radical which is unsubstituted or di.ubatituted by phenyl 
and R' is hydrogen; and the ring B is unsubstituted or^Jbstituted' 
by lower alkyl, lower alkanoyloxy. halogen. as,ino. lower alkanoyl- 
amino, phenylsulfonylamino; carboxy. lower alkoxycarbonyl . car- 
bamoyl, lower alkylsulfonyl; lower alkyl which is substituted by 
halogen or carboxy; lower alkoxy which is substituted by carboxy or 
lower alkoxycarbonyl; or bivalent methylenedioxy; 

or wherein the ring B is monosubstituted by hydroxy or methoxy 
provided that R* i 8 other than hydroxy, methoxy or ethoxy, if the 
group OR represents hydroxy, mothoxy or ethoxy; 

or wherein the ring B is disubstituted by methoxy. provided in case 
of 2 .4 -dimethoxy substitution that R- and R" are other than 
»ethoxy, if the group OR represents methoxy; 

with the proviso that the ring B must be substituted, if R- lfl 
hydroxy and the group OR represents hydroxy or methoxy; 
or a pharmaceutical^ acceptable salt thereof. 
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4. A compound according to claim 1 of the formula I, wherein the 
group OR represents hydroxy; lower Ikoxy or lower alkanoyloxy; one 
of the radicals R* and R" represents hydroxy, lower alkoxy, lower 
alkanoyloxy or lower alkyl and the other one is hydrogen; or the 
groups OR and R f together form a bivalent methylenedloxy radical 
which is unsubstituted or dlsubstituted by phenyl, and R M is 
hydrogen; or the groups OR and R w together form a bivalent methyl- 
enedloxy radical which is unsubstituted or dlsubstituted by phenyl, 
and R' is hydrogen; and the ring B is unsubstituted or^substituted 
by lower alkyl, lower alkanoyloxy, halogen, amino, lower alkylamlno, 
di-lower alkylamlno, or lower alkoxy which is substituted by carboxy 
or lower alkoxycarbonyl; or ring B is 3,4-dimethoxy-substituted; 
with the proviso that the ring B must be substituted, if R* is 
hydroxy and the group OR represents hydroxy or methoxy; or a 
pharmaceutically acceptable salt thereof. 

5. A compound according to claim 1 being 3,4-dihydro-6, 7-dihydroxy- 
3-( 3,4-dimethoxyphenyl)-2H-l-benzopyran. 

6. A compound according to claim 1 being 3,4-dihydro-7 ,8-dihydroxy- 
3-(3,4-dimethoxyphenyl)-2H-l-benzopyran. 

7. A compound according to claim 1 being 3, 4-dihydro-6 , 7-dihydroxy- 
3-(4-methylphenyl)-2H-l-benzopyran. 

8. A compound according to claim 1 being 3,4-dihydro-6, 7-diphenyl- 
methylenedioxy-3-(4-methoxyphenyl)-2H-l-benzopyran. 

9. A compound according to claim 1 being 3, 4-dihydro-6 , 7-diace toxy- 
3-(4-methoxyphenyl)-2H-l-benzopyran. 

10- A compound according to claim 1 being 3,4-dihydro-6, 7-methylene- 
dioxy-3-( 4-methoxyphenyl ) -2H-1 -benzopyran • 

11. A compound according to claim 1 being 3,4-dihydro-7,8-dihydroxy-3- 
(4-n»ethoxyphenyl)-2H-l-benzopyran. 
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12 A compound according t0 claljn , belng 3,4-dinydro-7,8-dihydroxy. 
3-(4- ffle thylphenyl)-2H-l-ben2opyran. 

13. A compound according to claim 1 being 3,4-dihydro-7-hydroxy-8- 
".ethyl-a-O.A-dimethoxyphenyD^H-l-benzopyran. 

14 A expound according to claim 1 being 3,4-di„ydro-7-bydroxy-8- 
»ethyl-3-( 4-chlorophenyl ) -2H-1 -benzopyran . 

13. A compound according to claim , being 3,4-dihydro-7-hydrox y -8- 
methyl-3-( 4-methylphenyl ) -2H-] -benzopyran . 

16 A coopo d accordlng to clala 1 fceing 3 ,*- dihydro _ 7 , 8 _ dl _ 
3-(4-h y drox y phen y l)-2H-l-ben 2 opyran. 

17. A compound according to clai* ! being 3, 4-d ihy dro-7-b y drox y -8- 
»ethyl-3-(4-»ethox y phenyl)-2H-l-benzopyran. 



18 A compound according to claim , b eing 3,4-di h ydro-6.7- B etHylene- 
di ^-3-i*-(l-ethoxycarbonyl- 1 - propyloxy) . phenylJ . 2H _ 1 . benzoi>yran 

19 A compound according to claim 1 being 3.4-d lhy dro-7-hydroxy-8- 
methyl-3-(4-a»i„ophenyl)-2H-l-benro Py ran. 

20. A compound according to claim 1 beino 3 L a , , 

. 1 bel " 8 3 » 4 - dlh ydro-6.7-diacetoxy- 

3 < 4 -a«toxyphen y l)-2H-l-ben2o Py ran 



21. A compound according to claim 1 being 3.4-dihydro-6,7-di- 
acetoxy-3-phenyl-2H-l-benzopyran. 

22 A compound according to claim 1 being 3,4-dibydro-7,8-dipbenyl- 
-tb y le„ed 1 oxy-3-(3,4-dimetboxypbenyl)-2H-l-ben 2 op y ran. 



23. A compound according to ri.< m i ». , , , 

fx .v , belng 3 »*- dl hydro-7,8-dihydroxv-3. 

(3-methylphenyl)-2H-l-benzopyra„. "hydroxy 3 
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24. A compound according to claim 1 being 3, 4-dihydro-7 , 8-dihyd- 
roxy-3-(3-carboxyphenyl)-2H-l-benzopyran. 

25. A compound according to claim 1 being 3 t 4-dihydro-7 ,8-dihydroxy- 
3-(4-aminophenyl)-2H-l-benzopyran. 



26. A compound according to claim 1 
3- ( 3-me thy lpheny 1 ) -2H- 1 -benz opy ran . 

27. A compound according to claim 1 
3-(4-f luorophenyl)-2H-l-benzopyran. 

28. A compound according to claim 1 
3-pheny 1- 2H- 1 -benz opy ran . 



being 3,4~dihydro-6 , 7-dihydroxy- 



being 3 f 4-dihydro-6 , 7-dihydroxy- 



being 3, 4-dihydro-7 , 8-dihydroxy 



29. A compound according to claim 1 being 3 ,4-dihydro-6 , 7-dihydroxy- 
3-( 3,4-methylenedioxyphenyl)-2H-l-benzopyran. 

30. A compound according to claim 1 being 3,4-dihydro-6-n-hexyl-7- 
hydroxy-3-(4-methoxyphenyl)-2H-l-benzopyran. 

31. A compound according to claim 1 being 3,4-dihydro-7 > 8-dihydroxy- 
3-(3-fluorophenyl)-2H-l-benzopyran. 

32. A compound according to claim 1 being 3, 4-dihydro-6 , 7-dihydroxy- 
3-(3-fluorophenyl)-2H-l-benzopyran. 

33. A compound according to claim 1 being 3,4-dihydro-7-hydroxy-8- 
methyl-3-(3 f 4- D ethylenedioxyphenyl)-2H-l-benzopyran. 

34. A compound according to claim 1 being 3,4-dihydro-7-hydroxy-8- 
oethyl-3-<3-ethoxycarbonylphenyl)-2H-l-benzopyran. 

35. A compound according to claim 1 being 3, 4-dihydro-7-hydroxy-8- 
methyl-3-(3-trifluoromethylphenyl)-2H-l-benzopyran. 



(A ^^yiphenyD^H-l-benzopyran. 



37 A compound according to claim l belng 3, 4-di„ydro-7-hydroxy-8- 
n.ethyl-3-(A-chlorophenyl)-2H-l-be„ 2 op yra n. 

38 A e . d dlng to claln l being 3, 4 - dihydro _ 6 , 7 _ dl _ 
3-f4-an> 1 nophenyl)-2H-l-b e „zopyran. 



39 A expound according to clai. , being 3.4- dihydro _ 6 , 7 _ dihydroxy _ 
3-(3-chloro P henyl)-2H-l-benropyran. 



40. A compound according to claim i k .. . 

, lm 1 belng 3 - 4 - d ihy°ro-6,7-dih yd rox y - 

3-(3-trifluoron,eth y lphen y l)-2H-l-ben2 l 



op y ran. 



41. A compound according to claim l k .« 

3_ M t lm 1 bein * 3 - 4 -dihydro-7,8-dih yd r 03 c y - 

3 (3 - tr i««oroaeth y lph e n y l)-2H-l-benzop y ran. 

42. A compound according to claim l k .. , . 

3 _/ , rl>1 . . 8 ° Cl3ln 1 beln 8 3 .«-dihydro-7,8-dih yd rox y - 

3 <3-chIoroph e n y l)-2H-l-ben IO ov r ^ 7 



43. A compound according to claim l v ^ . 

8 ° ClalB 1 beln 8 3,4-dihydro-7,8-dihydroxv- 



44. A compound according to claim l k .i 



45. A compound according r« ~i .» « . 

3-f4 i , 1 b6lng 3 » 4 -di"ydro-6,7-dih y droxy 

3-<4-iso P rop y lphen y l)-2H-l- be n*op y ran. 



45. A 



,4 ;r P ° Und 3CCOrdin9 t0 ^ 1 ^ 3 '<-^ydro-6.7- dihyd rox y - 
3- (4-ethox yc arbon yl m ethylphenyl) - 2H -i- ben2opyran . . 

47. A compound according to claim i k .» 

3-(4-oh*„vi , 8 3 ' A - dlh y d «-6.7-dihydrox>- 
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48. A compound according to claim 1 being 3,4-dihydro-6,7-dibydroxy- 
3- ( 3-ethoxycarbonyl phenyl ) -2H-l-benzopyran . 

43. A compound according to claim 1 being 3,4-dihydro-6,7-dibydroxy- 
3- ( 4-acetylaminopbenyl ) -2B-l-benzopyran . 

50. A pharmaceutical preparation containing a compound of formula I 
according to any one of claim* 1 - 49, or a pharmaceutical^ acceptable 
salt thereof, together with one or more pharmaceutical ly acceptable 
carriers . 

51. A method for the treatment or proplyaxis of a condition in an 
animal, including a human, which comprises administering to said animal an 
effective amount of a compound according to any one of clai™ 1 to 49, 
characterized in that said condition, is responsive to improved 
hemorbeological parameters, inhibition of platelet aggregation and 
Phosphodiesterase, calcium antagonist activity, improved peripheral 
oxygenation, inhibition of 5-lipoxygenase and/or 12-lipoxygenase or 
antioxy dative activity. 

52. The method according to claim 51 for the treatment or proplylaxis of 
a vascular disease. 

* 

53. The method according to claim 52 wherein said disease is 
intermittent claudication, atherosclerosis, thrombotic diseases, 
myocardial ischemia, myocardial infarct, coronary diseases, cerebral 
ischemia, cerebral infarct, diabetic micronangiopatby, arterial ulcer, 
Raynuad^s syndrome, vasospasm, chronic venous insufficiency, venous ulcer 
or haemorrhoids. 

54. The method according to claim 51 for the treatment or proplylaxis of 
inflammatory disease, hyposensitization, asthma, or skin disease 
including psoriasis. 



I 
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55. A process for the manufacture of a compound of the formula I 
according to any one of claims 1 - 49 or . , t v "rmula i 



r 



R0 V o 
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vherein the group CX1X2 represents a carbonyl group and the dotted 
line represents a bond or no bond, or wherein CXiXz represents a 
hydroxymethylene group and the dotted line represents no bond, and 
OR, R' , R" and ring B are as defined under formula I or represent 
radicals which are convertible to the groups OR, R* » R" and/or 
ring B as defined under formula I by reduction, optionally with 
simultaneous reduction occurring within the groups OR, R 1 , R" and/or 
ring B, or 

* 

b) reducing a compound of the. formula III 

r 



: ro n A A 

: »:»' r«'\ /n .'\ a. 

i B n 

• • • 
• • • 

wherein OR, R' , R" and ring B are as defined under formula I or 
represent radicals which are convertible to the groups OR, R* , R H 
• and/or ring B as defined under formula I by reduction, optionally 

with simultaneous reduction occurring within the groups OR, R' , R 
and/or ring B, or 



c) reducing a compound of the formula IV 



R0 \ A A 

• • • , 

I II I (IV), 

iAVs a 

I B II 

V 

wherein OR, R' , R" and ring B are as defined under formula I or 

represent radicals which are convertible to the groups OR, R* » R" 

0 

and/or ring B as defined under formula I by reduction, and X is an 
anion, optionally with simultaneous reduction occurring within the 
groups OR, R', R" and/or ring B, or 



d) reducing, a compound of the formula V 

r 

"\ /\ ,\ /"»'«». 

• • • 

I U I 

• • 
t B II 



(V), 



wherein the group NR,R* represents a tertiary amino group and OR, 
R' , R" and ring B are as defined under formula I or represent 
radicals which are convertible to the groups OR, K* 9 R M and/or 
ring B as defined under formula I by reduction, optionally with 
simultaneous reduction octurring within the groups OR, R' , R" and/or 
ring B; 

and/or, if desired, converting a resulting compound of formula I 
into another compound of formula I, and/or converting a resulting 
salt into the free compound or into another salt, and/or converting 
a resulting free compound of the formula I having salt-forming 
properties into a salt, and/or separating a resulting mixture of 
stereoisomers or optical isomers, such as a diastereoisomeric 
mixture, into the individual stereoisomers, optical isomers or 
enantiomeric mixtures, respectively, and/or splitting enantiomeric 
mixtures, such as a racemate, into the optical isomers. 

56. A compound whenever prepared by the method according to claim 55 

■ * 

57. A compound. of formula I as shown in claim 1, said compound 
substantially as herein described with reference to any one of the 

♦ 

Examples . 

58. A method for the preparation of a novel compound of the 
formula I as shown in claim 1, "said, method substantially as 
herein described with reference to any one of the Examples. 
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59. A compound prepared by the proceos claimed in claim 58 



DATED this 8th day of October, 1990 
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